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PUBLIC NOTICES 


PUBLIC NOTICES 





[ihe Director - General, 


India Store Department, Branch 

No. 15, Belvedere-road, Lambeth, 8.E. 1, 

invites TENDERS for 

1. 2000 Sets HIGH-TENSILE STEEL 
DRAWGEAR for Rolling Stock 





2. About 2408 Tons STEEL B.H 

100 Ib. RAILS, of which 332 tons are to be 
spannee by ‘the “* Sandberg Sorbitic 
Procesi 

3. About 33. 500 Tons STEEL SLEEPERS for 
90 Ib. rails 

4. About — Tons STEEL KEYS for above 

Sleepers 
5 CHROME STEEL CROSSINGS, SWITCHES 


and SPARE PARTS 





6. UNDERFRAMES and IRONWORK for 90 
GOODS BRAKE VANS 
7. FIVE TUBE WELL AIR LIFT FUMPS, O11 
ENGINE DRIVEN ee? gt RE- 
CEKEIVER, OIL, TANKS, ELL I1UBES, 
TOOLS, &e 
Tenders due on the 4th October, 1927, for Nos. 1 
and 2; on the 11th October, 1927, for Nos. 3 and 4; 
on the 14th October, 1927, for No. 5 and on 19th 
October, 1927, for No. 6; and on the “Ist November, 
1927, for No. 7 


Specifications and forms of Tender obtainable from 
the above at a fee of 58. per set, which will aes be 
returned 6563 





\ir Ministry. 
4 DIRECTORATE OF TECH- 
NICAL DEVELOPMENT 
TEST ASSISTANT REQUIRED at 
Aeroplane and Armament Experimental 
Establishment, Martlesham Heath 
Candidates should have knowledge of 
mathematics or physics, up to degree standard, and 
preferably should have specialised in sc me branch of 
aerodynamics. Must be willing to fly and medically 
fit for fying. Salary from 40s. to 60s. a week plus 
bonus (giving present totals 666. 24. to 92s. 74.), 
according to suitability. Ex-Service men preferred. 





Write, stating full particulars, to OFFICER COM- 
MANDING, Aeroplane and Armament Experimental 
Establishment, Martieham Heath Woodbridge, 
Suffolk 6526 





Assi istant Engineers 


REQUIRED for _ the PUBLIC 
WORKS DEPARTMENT of the FEDE- 
RATE D MALAY STATES for four 


years’ service, after which subject to 
satisfactory service the officers appointed 
will be eligible for confirmation in the 
permanent and pensionable establishment It is 
probable that the number of permanent appointments 
will be sufficient for those officers whose services have 
been entirely satisfactory, but no guarantee can be 
given. If at the end of four years’ service an 
OTicer’s services have been entirely satisfactory, and 
he is not offered or declines further employment, he 
will be paid « bonus of 2850 dollars. Salary 400 





dollars a month, rising to 800 dollars by annual 
increments of 25 dollars, plus a temporary non- 
pensionable allowanee of 10 per cent. for bachelors 
and 20 per cent. for married men. The exchange 


value of the dollar in sterling is at present fixed by 
the Government at 2s. 4d., but its purchasing” power 
in Malaya is considerably less than that of 2s. 4d 
in the United Kingdom. No income tax at present 
imposed by the Federated Malay States Government. 
Free passages provided. Candidates, age 23 to 26, 
preferably unmarried, must have received a good 
theoretical training. preferably at a University or 
College recognised by the Institution of Civil Engi- 
neers, and possess a Civil Engineering Degree or 
obtained such other Diploma or Distinction in Engi- 
neering as the Secretary of State may decide in any 
particular case or have completed articles with a Civil 
Engineer of good standing, and have passed the 
examination for Associate Membership of the Institu- 
tion of Civil Engineers. In addition, candidates must 
have had at least one year’s practical experience of 
Civil Engineering under a qualified civil engineer.— 
Apply at once by letter, giving brief be  -agl a 
qualifications and experience and stating 

rons married or single, to the CROWN AGENTS 


THE LONIES, 4, Millbank, Westminster, 
S.W.1, quoting clearly at the head of application 
M/15,224, 6427 





‘\hief Draughtsman Re- 





QUIRED for the GOVERNMENT 

RAILWAY, NIGERIA, for two tours of 

12 to 18 months’ service, with possible 

extension Commencing salary £480 t« 

£600 a year, according to experience, 

rising to £920 a year by annual incre 

ments. Outfit allowance of £60 on first appointment 
Free quarters and passages, liberal leave on full 
salary Candidates, age 25 to 35, should be 
A.R.I.B.A. or A.M.L.C.E., with a thorough know- 
ledge of building construction. They must be able 


to undertake the design and c« 
for railway purposes and make calculations for steel 
snd reinforced concrete bridges Apply at once by 
letter, stating age and particulars of qualifications 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting 
M/95. 6523 


struction of buildings 








The Government of 


BOMBAY REQUIRE the SERVICES 


of TWO ASSISTANT MECHANICAL 
ENGINEERS, 
both preferably possessing a rccognised 





degree or diploma in Mechanical 
neering or equivalent qualification, 
the Lloyd Barrage and Canal Construction, Karachi. 

Appointment (A) candidates must possess practical 
experience of the maintenance and running of various 
types of steam machinery and should preferably have 
a working knowledge of steam navvies or dragline 
excavators 

Appointment candidates must possess, in 
addition to the qualifications enumerated above, a 
thorough experience in the design and maintenance 
of Diesel and semi-Diesel machines, preferably with 
navvies or dragline excavators. Candids ates for both 
posts must have served a five years’ workshop 
apprenticeship and have had experience of pumping 
and steam or oil-driven lighting plant. Age in each 
~- —-._— not exceed 35 years, single men preferred. 

ou 


Engi- 
for 


(B) 


years’ agreement in first instance. Pay 
Rs. 1250-50-1500 per mensem and travelling allow- 
ances. First-class passage to India and return 
passage on satisfactory termination of services. 


Provident Fund. Rent free accommodation. 

Forms of application — further particulars may 
be obtained _upon requ by postcard from the 
SECRETARY TO THE HIGH COMMISSIONER FOR 
INDIA, owt Department, 42, Grosvenor-gardens, 


ARRANGED FOR 


An American 


Tariffs for 





The Engineer 
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SHIPPING, ENGINEERING & MACHINERY EXHIBITION, OLYMPIA, SEPTEMBER 8th-24th. 
“THE ENGINEER'S” STAND will be No. 8, ROW G, at which all our Friends will be Weloome. 
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PUBLIC NOTICES 





helsea Polytechnic, 


J MANRESA-ROAD, CHELSEA, 8.W. 3. 
SPECIAL CLASSES IN ENGINEERING 


METALLURGY. 
In addition to the Courses in General Metallurgy. 
arrangements have been made for Special Courses of 
Lectures and Practical Work 
(A) Engineering Metallurgy. Syllabus arranged 
to cover the syllabus of the Institution 
of Mechanical Engineers’ Associateship 
Examination in Metallurgy. 

(B) Heat Treatment of Metals. 

C) Testing and Mechanical Working of Metals. 
The above classes are suitable for Engineers, Con- 
sultants, Engineering Students, Works Metallurgists. 
COURSES BEGIN 2ist SEPTEMBER, 1927. 
Full details on application. 

Tels., 0899 and 8007 Kensington. 


Crystal Palace School of Prac- 


TICAL ENGINEERING. 
Founded 1872. 
MECHANICAL gtd CIVIL ENGINEERING 
DIVISIONS. 
Presipest: J. W. WILSON. BLOB, IME. 
Principat : MAURICE WILSON, M_i.C.B. 
Assisted by Staff of Lecturers and Instructors. 
Thorough, up-to-date Practical -—_ Theoretical 
Instruction. Course completed in 2 y 
Students admitted at beginning of pan a 6550 


N Polytechnic 


6470 








orthampton 


INSTITUTE, 
St. John- atrest. London, E.C. 1. 
PART TIME “DAY CLASSES — ENGINEERING 
APPRENTICE 


Courses are — in : 
Mechanical Engineering. 
Electrical Engineering. 
Electrical Installations. 

For apprentices able to attend during working hours. 

Classes are held Monday, 9.30-1 and 2-5.30, com- 

mencing October 3rd. 

Prospectus and wane + tatoemation frcm 

A., 





London, 8.W. Last date for receipt of applications 


8th October, 1027. 5S 





M.Se., 
6542 Principal. 


A rmstrong College, 
a 
NE WCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 


COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.SC. in MECH. 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI. 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 

Full particulars of the Courses may be had on 
application to 

THE REGISTRAR, 
Armstrong College, 





5805 Newcastle-upon-Tyne. 
S ° 
‘reat Southern Railways. 
rhe ee are prepared to_ receive 
TENDERS for the SUPPLY and DELIVERY of 


about 460 Tons of STEELWORK. required for the 
Renewal and Repairs of Bridges. 

Drawings and specification can be obtained om 
the Chief Engineer, Mr. J. F. Sides, M. Inst. C.E., 
Broadstone Station, Dublin, on payment of z2 2s. 
(which is not returnable). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Tenders must reach the undersigned not later than 
5 p.m. on 19th October, 1927, in envelopes endorsed 
** Tender for Steelwork for oss 

een. EY, Secretary. 
6539 


Kingsbridge Station, Dublin 











Bengal-Nagpur Railway Com- 
PANY, LIMITED. 
The Directors are prepared to receive 


for 
DRAW-BARS. 

Specifications and forms of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, on or after 2ist Sep- 
tember, 1927 

A fee of 10s. will be charged for each specification, 
which is nor returnable. 

Tenders must be submitted not later than Noon on 
Friday, 30th September, 1927. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

sy Order of the Board, 
C. VOLKERS, 
Secretary. 
6545 


TENDERS 


2ist September, 1927. 





Bezgel- Nagpur Railway Com- 
PANY, LIMITED. 
prepared receive TENDERS 


60,000 FISH BOLTS AND NUTS. 

Specifications and forms of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C.2, on or after 19th 
September, 1927. 

A fee of 10s. will be charged for each specification, 
which is Nor returnable 

Tenders must be submitted not later than Noon on 
Thursday, 29th September, 1927. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board, 

R. C. VOLKERS, 
Secretary. 
tember, 1927. 6524 


The Directors 
for :— 


are to 


19th Se; 





Metrop olitan Water Board. 
es _—CRIC xi. woop TO FORTIS 

The Metropolitan Water Board invite TENDERS 
for the LAYING and JOINTING of approximately 
5344 lineal yards of 48in. diameter, 987 lineal yards 
of 42in. diameter, and 390 lineal yards of 12in. 
diameter CAST IRON, and approximately 127 lineal 
yards of 52in. diameter STEEL WATER MAIN, 
together with connections and all continge nt works, 
from St. Michael’s-road, in the Urban District of 
Willesden, to the Board's reservoir at Fortis Green, 
within the County of Middlesex. 

e drawings and contract documents may be in- 
spected without charge at the offices of the Board, 
Chief Engineer's Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 
tion and bills of quantities, together with drawings 
and a spare copy of the bills of quantities may be 
obtained on and after Monday, 26th September, 1927, 
from the Chief Engineer, on production of an official 
receipt for the sum of £10, which must be deposited 
with the Accountant to the Board and which will be 
returned on receipt of a bona fide Tender accom- 
panied by all the above-named documents and draw- 
ings (with the exception of the spare copy of the bills 
of quantities which may be retained by the tenderer). 
Such payments and applications must be made between 
the hours of 10 a.m. and 4.30 p.m. (Saturdays, 10 a.m. 
and 12 noon). Cheques must be made payable to the 
Metropolitan Water Board and not to individuals. 

Tenders enclosed in sealed envelopes addressed to the 
Clerk of the Board, and endorsed ‘* Tender for Main, 
Cricklewood to Fortis Green,"’ must be delivered 
at the offices of the Board (Room 122) not later than 
10 a.m. on Monday, 24th October, 1927. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

F. STRINGER, 


Clerk of the Board. 


a. 


Offices of the Board, 
173, Rosebery-avenue, E.C, 1, 


5th September, 1927. 6482 





The South Indian Railway 
COMPANY, LIMITED 


The Directors are prepared to receive TENDERS 


for the SUPPLY o 
1. WOOD HANDLES. 


2. EMF RY CLOTH, &c 

3. SPARE PARTS of CARRIAGES and 
w ACOmS 

4. PLA AYERS’ TOOLS 

>. COMERESSED ATR MAINS, &¢ 


available 
West- 


Specifications and forms of Tender will be 
at the Company's Offices, 91, Petty France, 
minster, 8.W. 1. 

Tenders, addressed to the Chairman 
of the South Indian Railway Company, Limited, 
marked ** Tender for Wood Handles,’ or as the 
case may be, must be left with the undersigned not 
later than 12 Noon on Friday, the 7th October, 1927. 

The Directors do not bind themselves to accept the 
lowest or any Tender 

A charge, which will not be returned, will be made 
of 28. 6d for each copy of specifications Nos a 
and of 5s. for each copy of specifications Nos. 4 and | 

Copies of the drawings may be obtained from the 
Offices of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, of 3, Victoria-street, 
Westminster, London, 8.W 

A. MUIRHEAD, 
Managing Director. 


and Directors 


Petty France, 
London, 8.W. 1, 
20th September, 


91, 


1927 6552 
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PUBLIC NOTICES SITUATIONS OPEN (continued) SITUATIONS WANTED (continued) MISCELLANEOUS 
HARBOUR OF WATERFORD. ANTED, Several FIRST-CLASS DRAUGHTS- ME. ENGINEER (27), B.Sc.; 5 Years’ Sound 
ADVERTISEMENT N, by a firm of Engineers. Experience in experience with progressive firm. Shops, 7) NGINEERS—Here is Your Opportunity ! The 
HE Water-tube Boilers and structural steel work an/ steam and gas engines; erection and maintenance ; “4 A.M.I. Mech. E., A.M.LA.E., or A.M.LE. 
CONSTRUCTION oF. 7 EP-WATER WHARF | ®dvantage.—Applicants should write, in the first | structural and general eng.—A. J. T., 26, ee qualification is a certain passport to a —— 
IN THE RIVER stm ry WATERFORD. instance, to 6559, The Engineer Office, stating ase, , Bargoed, South Wales. 75 8B sible post. Our Free 64-pp. book, ‘* Engineers’ 
h WwW t f, 1 H b C experience and salary required. val, Ae > on Saree So Guteme, : b= o- you how to obtain 
* JANTED, TWO ) AU SMED = Yy . Y (Seven Years w Ship- any Engineering Qualification easily. 40 Engi- 
e aterror¢ arbour om a om = Ka Bey —- ewus N building Firm in this capacity), with City neering Diploma Courses also described. 
MISSIONERS are prepared to receive TENDERS Apply, with full particulars, to JOHN H WIlt SON Office, is WILLING to ACT as CONSULTANT to firm rite now, stating branch or exam. which 
for the CONSTRUC TION ~~ o REINFORCED OON-| sna GO., Ltd., Dock-road, Birkenhead. * 6561 A at moderate retaining fee. Alternatively, would interests you, to TECHNOLOGICAL INSTITUTE, 
CRETE DEEP-WATER WeARS @ JEtt: f2| ——________.. | accept Staff position.— Address, P3659, The Engineer 76, Thanet House, 231, Strand, London. P3631 1 
the iver Suir at Waterford, with relative, SSISTANT STRUCTURAL DRAUGHTSMAN RE- ce. "3659 B meee 
connected or contingent work all in accordance QUIRED by a Municipal Corporation, at a salary OLE SELLING R:GHTS for ENGLAND Offered 
with the articles of ent and the drawings, | of £30 per month. e@ appointment will be tem- UALIFIED ENGINEERING GENTLEMAN, /\) of a new Yechnical Instrument for Measuring 
widely travelled, having exceptional experience | Gradients. Patented in England and other countries. 


specification and conditions therein referred to, copies 
whereof can be obtained on application to the Harbour 
Engineer, Harbour Office, Waterford, on payment of 
a fee of Five Guineas, which will be returned in case 
a bona fide Tender is duly made. 

Tenders must be made in the prescribed forms 
which are attached to the above-mentioned articles, 
specification and conditions, and must d 
to ** The Chairman," Harbour Office, Waterford, in a 
sealed cover, endorsed *‘ Wharf Tender,’’ and must be 
delivered not later than 11.30 o’clock a.m., on Monday, 
the 17th day of October, 1927. 

The date on which the work will be completed must 
be stated in the Tenders. 

[wo separate Tenders must be submitted; one 
based on the original design and the other on the 
alternative design. 

The lowest or any Tender will not necessarily be 
accepted. 

The Harbour Commissioners will not be responsible 
for any expenses incurred by persons tendering. 

Dated the 29th day of August, 1927. 

AUSTIN A. FARRELL, 
Secretary to the Waterford Harbour 
Commissioners. 


6426 


Harbour Office, 
Waterford. 





SITUATIONS OPEN 


oF TresTIMONIALS, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


COPIES 





\ TANTED, a Suitable MAN for ENGINEERING 
WORKS in Mid-London; a highly skilled, 
with some technical knowledge, to Take 
Charge of 50 to 60 men, and be responsible for the 
economic running and all output; must be quick, 
accurate and reliable, well up in reading drawings. 
The work consists of a very varied character, and 
must be a thorough master of those under his charge. 
A permanency to a suitable man. Applicants please 
give full particulars and salary expected to start with. 
Further increases due to results and ability. Replies 
treated in confidence; only those answered by owner 
who wishes to ease off.—Address, P3680, The Engineer 
Office P3680 A 


WANTED. an ENGINE WORKS MANAGER for 

Shipbuilding and Marine engineering works abroad. 
Applicants should have previous experience of Works 
Management and good technical and general know- 
ledge. Preference will be given to those having some 
Sea and Drawing-office experience. Age not exceeding 
35.—Address, ‘“* TECHNICAL,” Wm. Porteous and 
Co., Glasgow P3628 a 


AT ONCE, STRUCTURAL ENGINEER, 
experience of Erection on Sites in 
London and provinces ; able to Lay-out ond Take Full 
Charge. Fullest_ references required. Willing tu go 
anywhere in t yrite in confidence, stating age, 
salary, &c., to 6538, The Engineer Office. 6538 A 


BRASIVE MATERIALS.—OUTSIDE REPRE- 
f SENTATIVE REQUIRED for London area, with 
knowledge and experience in Sale of Emery, Glass, 
Flint Papers and Cloths. Salary and commission 
basis Address, with detailed particulars ond terms, 
P3678, The Engineer Office. 73 4 


well-trained, 








\ TANTED 
with full 








(ome LTING CIVIL ENGINEER in Westminster 
REQUIRES ENGINEERING ASSISTANT with 


good general experience. Knowledge of reinforced 
concrete essential, and must be good draughtsman and 
surveyor. 


stating age, experience and salary 
ypies of two recent testimonials and 
qualifications, 


Applications, 
required, with ex 
particulars of engineering 
P3677. The Engineer Office 





YNGINEER ASSISTANT WANTED for a Tea 

4 Garden in Northern India; must be educated at 
a first-class public school; single, between 21 and 
23, and fully qualified mechanical engineer, with ex- 


perience of LC. Engines and Electricity. Salary, 
Rupees 325 per mensem, and first-class passage.— 
Write, with full particulars, to * C. C."’ c.o. J. W. 
Vickers and Co., Ltd., 24, Austin Friars, E.0. 2. 
6543 A 





reese REQUIRED to Take Charge of 
4 Machinery Plant in connection with a Saw Mill 





in Tanganyika, East Africa. Applicants to state 

experience, age and salary required.—Write, *‘ T. X.,”" 

c/o Streets, 6, Gracechurch-street, E.C. 3 6525 a 
REPRESENTATIVE WANTED 


_ tINEER 
4 immediately for sales in Europe, good French and 
German essential. Age 30 to 45. Trial period will be 








necessary.—Address, stating salary required, to 

6530, The Engineer Office. 6530 A 

la LLY QUALIFIED CIVIL ENGINEER of Stand- 
REQUIRED to Take Complete Control of 





mpor 
Engineering Firm. 
f Civil Engineers, and experienced in 


ant Eastern Branch of British Consulting Civil 
Applicants must of 


the Institution 

sll branches of Civil Engineering. Preference will be 
given to those who have practised on their own 
nccount. Salary and commission according to quali- 


fications.—-Applications should give full particulars of 
qualifications, with references, and should state age 
and salary expected, to be addressed 6564, The 
Engineer Office 6564 A 


Q' 





D-ESTABLISHED FIRM of ochanten Engineers 
L.' India REQUIRE an ASSISTANT ENGINEER 
and 





over 24, unmarried ; moe education 
ad a, and fully trained in Steam and Oil Engines. 
Reply, giving fullest details, education, engineer- 
ing experience, present work and salary, Z.A. 253, 
care Deacon's Advertising Agency, Fenchurch-avenue, 
E.C. 3 6566 A 
JRESS TOOL MAKER.—REQUIRED in London 
I district immediately, a highly skilled PRESS 


taking charge of small 
experienced men need 
and rate required.- 


capable of 
thoroughly 


rooL MAK 
department 


ER, 
Only 











apply, stating age, experience 
Address, 6531, The Engineer Offi 6531 A 
EPRESENTATIVE E oe IRED for Newcastle 
I area by fessrs rRATORS, Ltd., Astor 
House Aldwy ye ch, London .~ »plicants must have had 
previc erience as Engineer Representative, 
houl , ly have connection with Steam Users 
Liberal conn ns offered Fullest particulars should be 
sent, with copies of two references. P3681 A 
ALESMAN DEMONSTRATOR (Trav.), Thoroughly 
Ss versed in Screw Thread practice, theory and 
equipment Must be live man. Fullest partics. of 
ractical and selling experience.—Address, 6496, The 
Engineer Office 96 A 
REQUIRED, Live Man for 


QS rOREKEEPER 


TOOL and JIG STORES, Motor Works. Age, 
wages and experience —Address, 6532, The Engineer 
Office 532 A 





OR KS MANAGER REQUIRED ; Good Organising 





W: experience, large North ¢ country Motor Car 
8 State experience, and salary. ~aeeoens, 
e520, The Engineer Office 529 A 





TORKS MANAGER, with Successful Experience in 
the design and manufacture on the most 


W 


economical and up-to-date lines of Oil Engines, Com- 
pressors and similar Engineering Products, RE- 
QUIRED by well-known North British firm. Must 
be first-class production organiser.—Address, giving 
full details of training, experience, age and salary, to 
6551, The Engineer Offic __ 6551 aA 





FIRST-CLASS TOOL DRAUGHTSMAN, 
Jig and Fixture 
age, experience 
Dixons, 195, 
P3652 A 


\ ANTED, 

thoroughly experienced in Tool, 
Te vol We rk. 
DRAW, 
7% 


State 
c/o 


Press 
expected 
t, Londen 


Design and 
wages 





| RIDLEY, 64, 


porary, and subject to one month's notice on either 
side. Candidates must be good draughtsman, capable 
of designing and carrying out Steel Constructional 
Works and of preparing detailed plans, specifications 
and quantities. Preference will be given to applicants 
having experience in Pier Construction.—Address, 
stating age, qualifications, experience and references, 
to to 6434, The The Engineer O Office. 6434 A 


(ater > DRAUGHTSMAN and DESIGNER RE- 

RED for modern Engineering and Rolling 
Mill Plant in South Wales. Applicants must be 
capable of designing steel work and plant and calcu- 
lating stresses, &c. Must be competent to control 
draughtsman.—-Address, stating age, experience and 
salary required, to 6528, The Engineer (Office. 

6528 A 


‘NHIEF DRAUGHTSMAN REQUIRED for Machine 
/ Tool Works in Manchester district; must be 
a& first-class man with wide experience, thoroughly 
capable of dealing with men and producing quick and 
accurate work. Give full particulars of experience 
and salary required. All applications will be treated 








in strict confidence.—Address, 6536, The Engineer 
Office. 6536 

YONSTRUCTIONAL ENGINEER.—A VACANCY 

occurs for a First-class DRAUGHTSMAN, with 


a thorough practical and theoretical knowledge of the 
Design and Construction of Steel Framed Buildings 
and General Structural Steelwork. A permanent 
and improving position for a man of energy and 
ability with option of financial interest if desired. 
Applicants are requested to give full particulars of 
past and present employment, accompanied by refer- 
ences, which will be treated as strictly confidential.— 
Address, P3671, The Engineer Office. P3671 A 


DPAUGHTSMAN for Aircraft Work REQUIRED 
in London. State technical and practical Engi- 
neering experience and salary.--Address, P3656, The 
Engineer Office. P3656 A 


RAUGHTSMAN REQUIRED 
with knowledge of Sugar Machinery preferred. 
State age and fullest particulars.—Address, 6541, The 
Engineer Office. 6541 A 
RAUGHTSMAN REQUIRED, Midlands. Experi- 
ence in the design of Pumps 








in England. One 





and Pumping 





Machinery. State full particulars, age and salary 
required .— Address, P3674, The Engineer Office. 

P3674 A 

MAVCRTSMAT, a FIRM of ENGI- 

EERS REQUIR the SERVICES of a 

DRAU GHISMAN, - i sound experience in the 

Design of Concrete-mixing Machinery. Give par- 

ticulars of age, experience and salary required.— 
Address, 6560, The Engineer Office. 6560 A 


YNGINEERING DRAUGHTSMAN REQUIRED 
4 having experience of Fan Design and Application. 
—Apply by letter only, stating age, experience and 
salary required, MUSGRAVE and CO., Ltd., St. 
Ann's Iron Works, Belfast. "3664 A 
YXPERIENCED LOCOMOTIVE DRAUGHTSMAN 
4 for Works in Lancashire.—-Address in confidence, 
stating age, experience and salary required, to 6554, 
The Engineer Office. 6554 a 
I ONDON  Constructional Engineers REQUIRE 
4 several DETAILING DRAUGHTSMEN, senior 
and junior.—Address, giving details of experience, 
age and salary required, to 6535, The Engineer Office 
535 A 














in Brazil 2 Good All-round Railway MECHA- 
NICAL DRAUGHTSMEN, one well up in carriage and 
wagon work, the other in locomotive work ; age not 
more than 30 and single. Salary, £30 per month, 
rising to £35 when able to speak Portuguese ; prospects 
education, 


Ree [RED for Important British-owned Railway 


of promotion good.—Full particulars 
training, experience, age, copies testimonials, to 
Box E B. A., 95, Bishopsgate, London, E.C. 2. 6553 A 





(London) REQU IRE 


CTRUCIURAL ENGINEERS 
Light Steel Work 


\ LEADING DRAUGHTSMAN. 





Co-partnership scheme.— Write, giving experience, age 

and salary required, Box 512, Dorlands, 14, Regent 

street, London, 8.W. 1. P3657 A 
WO FIRST-CLASS MECHANICAL DRAUGHTS- 


with all-round ex- 
positions ; 


age 27-32, 
progressive 


MEN WANTED, 
perience for permanent and 
W. London. State age, experience and salary.— 





s 
Address, P3668, The Engineer Office. P3668 A_ 
Wea: FIRST-CLASS TOOLROOM FORE- 

MAN, thoroughly experienced in Tool, Jig and 
Fixture Design and Manufacture; also Press Tool 


Work and Worm Gearing. Must be accurate man, 


able to get work out cheaply. State experience in 

full, age and wages expected, and when free.— 

— OLS,”’ c/o Dixons, 195, Oxford- street, Jeet. 
A 





REMAN ENGINEER REQUIRED to — 
Erection of large Well Pumps and Engines in 
ngland. Only men hee previous experience of this 
@ens of work need apply. Give full particulars of 
plants erected, age, salary required, &c.—Address, 
6461, The Engineer Office. 6461 a 
LD-ESTABLISHED FIRM of Constructiona! Engi- 
neers in India REQUIRE a STRUCTURAL 
FOREMAN for Bridge. Roof and Structural! Steelwork. 
Age not over 25, unmarried.—Reply, giving fullest 
details education, experience, present work and salary, 
-B. 254, care ee s Advertising Agency, Fen- 
chureh- avenue, E.C 6565 A 


| wy - D, WORKING ENGINEER FOREMAN 
for Tannery near London, experienced modern 
methods of power. capable of supervising all trades.— 
Address, HEPBURN and CO. (DARTFORD), Ltd., 
Priory Works, Dartford. _ P3636 A 


Wyn. TWO or THREE First-rate All-round 
good skilled and trained MECHANICS for an 
old London General Works. Large and small work, 
inside and outside. A good job for efficiency. Appli- 
cations will be treated confidentially. Please state 
wage required:—Address, P3679, The Bactaes Office. 
"3679 A 


WO FITTERS REQUIRED for Erection on Site of 
Heavy Pumping Machinery and Engines. Give 

full particulars, including age, wage and class of 
plants previously engaged upon.—Address, 6462, The 
Engineer Office. 6462 A 


























SITUATIONS WANTED 


(36), A.M.1.C.E., 





A CCeren IAL ENGINEER 
i A.M.1.M.E., workshop, design, inspection and 
Genastenes with power plant and machinery 
REQUIRES POSITION as Sales Manager or Repre- 
sentative. Excellent business record.—Address, 
P3655, The Engineer Office P3655 


S RESIDENT ENGINEER on Heavy Bridge, 
é Dock or Railway Work. Highest references.— 
Address, 6442, The Engineer Office. 442 B 


ea WORKS SUPERINTENDENT SEEKS 
d SIT. All kinds engineering, years trade. 
Good organiser, disciplinarian, and production. es 
reference.-Address, P3660, The Engineer 0 
3660. i 


sales 











\NGINEER (37 SEEKS POSITION of TRU 
4 MANAGER, ASSISTANT or CHIEF DRAU CHT. 
MAN. Experience includes drawing-office, estimating, 
correspondence, travelling and erection, home and 
abroad, in mill work and general engineering. Highest 
references.—Address, P3662, The Engineer Office. 
AINTENANCE 


P3662 B 
N Engineer (Working), with D.O 
i experience and cs 
POST. 16 yrs. exp. 


technical training, SEEKS 

in maintenance of electric-power 

and factory plant, turbines, generators, boilers, 
machine tools, plant, lay-out_and tool design.—C/o 
Raiinham-road, Kensal Green, 0 








-W.1 
P3666 & 





in gas, oils and chemical plants, familiar with 
apparatus appertaining to the manufacture < artificial 
silk and cellulose-acetate Andustries. &c., good nego- 
tiator, DESIRES highly seopensiate POSITION. — 
Address, P3632, The Engineer Office P3632 


Qas DIRECTOR, A.M.I. Mech. E., M.S.M.A., 
conducting a highly successful sales organisation 
for one of the leading firms in the kingdom, is 
OPEN to CONSIDER a CHANGE and will entertain 
propositions from firms of the highest standing only. 
with headquarters in London. Possesses excellent 
personality and is accustomed to handling a large 
staff.— Address, P3649, The Engineer Office. P3649 B 








dp a ee GENTLEMAN, M.8e., 
E.E., now and for many years respon 
manufacture, and output with 
DESIRES to OFFER his Wide 
and Valuable EXPERIENCE to any large 
electrical organisation which contemplates 
efficient manufacture, to meet competition and 
modern requirements. Executive and manage ial 
post only considered.—Address, P3673, The 
Engineer Office. P3673 B 


sible for design, 
reputable firm, 





TOUNG CIVIL ENGINEER (23), B.Sc., with Sur 
veying experience and over two years on Roads 
and Railways, with contractors, DESIRES SITUA 





TION, home or abroad.—-Address, P3683, The Engi 
neer Office. P3683 B 
ENGINEER (21), with D.O. Experience, 


vy“ NG 
EEKS POSITION as Junior Draughtsman or 
Improver. Good _ references.—F. . WHITE, 72 
13 


Faicon-street, Plaistow, E. P3682 BS 





yous MAN, Age 25, at Present Engaged with 
eminent firm of North Country Steel Manu- 
facturers, WISHES to IMPROVE his POSITION. 
Appointment with engineer's agent or similar post 
in contracts department. Workshop and drawing- 
office apprenticeship, London Uaiversity.—Address, 
P3627, The Engineer Office. P3627 B 


RAUGHTSMAN (MECH.), Age 22. 34 Yrs. 
works exp. autos., 3 yrs. works D.O., excellent 

tech. K +. SIT., home or abroad 

E. A., 38, Stanley-street, 8.W. 8. P3667 &B 
ANGINEER DRAUGHTSMAN (29), Large and 
4 varied experience on general engineering, steam 
turbines and plant lay-out, excellent references, sound 
technical training, with shop, sea-going, drawing- 
office and foreign experience, DESIRES a PROGRES 
SIVE POSITION OF TRUST.—Address, P6546, The 

Engineer Office "6546 B 


Wats. POSITION FOUNDRY FOREMAN, 
Energetic and qualified foundry 











in all work, 





very reliable, medium wage; refer. if required.- 
Address, P3672, The Engineer Office P3672 B 
— First-class, SEEKS SIT All-round 
engineer, 25 years trade First-class organiser, 
disciplinarian, «ec good = reference..—-Address, 
P3661, The Engineer ‘Office. _ P3661 B 





PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 








If you wish to purchase or sell a 


Business connected with the 
Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 


& CO., 
63 & 64, CHANCERY LANE, 
LONDON, W.C. 2. 





EDUCATIONAL 





OPP ESPONDERCE | ComnaEs for Inst. Civil 
Engineers, Inst. . Lond = Univ., and 

ALL ENGINEE RING eatin INATIONS, _ per- 
sonally conducted by Mr. TREVOR AY TO HILL: ips. 


pee. (Honours), Eng., London, Assoc. ae. 
.E.. Chartered Civil Engineer, M.R.S 
¥. R.S.A., &c. Excellent results at all — 


comprising hundreds of successes. ourses may 

commence at any time.—Apply to Mr. TREV on 

W. PHILLIPS, B.Sc. (Hons.), A.M.LC.E., 

8/il, TRAFFORD CHAMBERS, 58, souTi 

JOHN- STREET, LIVERPOOL. Tel. No., Bank 

1118.—London Office: 65, Chancery-iane, W.C. 2 
cx. B 





RAUGHTSMANSHIP.—The Highest Salaries 
and Permanent Administrative Appoint- 
ments are offered to men with a thorough know- 
ledge of Mechanical Draughting. Enrol for my 
short intensive Home-Stady Tuition, which gives 
you the choice of Mechanical, Civil, Structural, 
Electrical, or Motor Engineering Courses in 
Draughtsmanship. If you are a candidate for a 
Technical Examination, don’t be one of those who 


fail through ** Weakness in Drawing.’’—Send for 
booklet, stating which course you are inserensen 
in.—PERCY PITMAN, M.I. , 


. Mech. E Vi 
toria-street, London, 8.W. 1 (Established ‘1994). 





AND LEVELLING.—Thorough Prac- 
an EXPERT, 
MOUL, 
04 E_ 


¥URVEYING 
S 
Rlys.—Apply, E. 
P360 


tical INSTRUCTION given by 
late S.P.D. and L.8.W. 
Hollybank, Woking. 








AGENCIES 
V ANCHESTER REPRESENTATION.—SERVICES 
4 of Chartered and Mechanical ENGINEER, with 


are at the DISPOSAL of FIRMS of 
standing for nominal retainer.—-Address, P3615, The 
Engineer Office. P3615 Db 
N ANUFACTURERS of PATENT APPARATUS for 
4 BOILERS are PREPARED to CONSIDER 
APPLICATIONS from influential AGENTS with 
established connections amongst steam users in 
Great Britain, Northern Ireland and the Irish Free 
State. Liberal commissions allowed.—-Address, 6540, 
The Engineer Office. 6540 pb 
YOUTH WALES.—SALESMAN, Qualified Engi- 
\ neer, energetic, experienced, resourceful, well 
known among power station, colliery and consulting 
engineers, DESIRES ADDITIONAL AGENC IES with 
firms of repute. Already representing steam and oil 
power plant. Office and car.—Address, . The 
Engineer Office, P3665 bp 


office and car, 














Capital required for the taking over of instruments, 





&c., £1000. Enquiries strictly confidential._-Please 
apply to INCLINEX-VERTRIEB CARL GLOCK, 

Christianstr. 4, Dresden-A. I, Germany. P3658 1 
I RAWING, TRACING, DESIGNING by Expe- 
rienced men First-class worumenship guaran- 
teed.—Write us, THE MECHANICAL AWING 
AGENCY, 75, Fairthorne-road, Shire Green, Sheffield. 
P3663 M 





PATENTS 





INGS PATENT AGENCY, Ltd. (B. T. KING, Regd. 

Patent Agent, G.B., U.S., and Can.). Advice 

handbook and cons. on Patents and Trade ny 
FREE.—146a, Queen Victoria-street, London, E.C. 
40 years’ refs. "Phone: Central 0682. 5803 + 


HE !ROPRIETOR of BRITISH PATENT No. 
224,000, dated October 8, 1923, relating to 
" Improveme ate in Tube Welding Machine,”’ is DE 
sIROUS of ENTERING into ARRANGEMENTS by 
way of a LIC ENCE or otherwise on reasonable teims 
for the purpose of EXPLOITING the above patent 
and ensuring its practical working in Great Britain 
All inquiries to be addressed to B. BD — + 
Building, Chicago, Illinois. 6469 








TT": FROPRIETOR of BRITISH PATENT No. 

202,535, dated September 18, 1922, pertaining 
to * Imeprevomente in Laundry Driers,”’ is .BIR- 
OUS of ENTERING into ARRANGEMENTS by way 
of a LICE NCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 





inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Illinois. 6468 a 
WHE PROPRIETOR of BRITISH PATENT No. 


224,245, dated October 31, 1923, relating to 
*‘ Improvements in Forged Chambers and Process of 
Making the same,"’ is DESIROUS of ENTERING 
into ARRANGEMENTS by way of a LICENCE or 
otherwise on reasonable terms for the purpose of EX- 
PLOITING the above patent and ensuring its prac- 
tical working in Great Britain.—-Inquiries to B 
SINGER, Steger Building, Chicago, Illinois. 6490 


HE PROPRIETORS of BRITISH PATENT No. 
219,863, dated 27th November, 1923, for 
** Spiral Lowering Chutes,”” are DESIKOUS of DIS- 
POSING of the PATENT RIGHTS or of NEGOTIAT- 
ING for the GRANT of LICENCES to work there- 
under.—-All inquiries should be addressed to Messrs. 
MEWBURN, 1. LIS and CO., 70-72, Chancery- = 
London, W.C. 2 P3669 


se PROPRIETOR 
225 








of BRITISH PATENT Na. 


810, dated 4th December, 1923, iler 
Construction—Steam Generators,”’ is DESIROUS of 
DISPOSING of the PATENT RIGHTS or of 
NEGOTIATING for the GRANT of LICENCE# to 


work thereunder All inquiries should be addressed 
to MEWBURN, ELLIS and CO., 70-72, Chancery- 
lane, London, W.C. 2 P3670 


7, PROPRIETOR of BRITISH PATENT No. 

442, dated September 15th, 10922, relating 
to “* Furnace Walls for Boiler Installations ‘and other 
places.”"” DESIRES to ARRANGE by way of a 
LICENC E or otherwise on reasonable terms to 
EXPLOIT the above PATENT and ensure its prac- 
tical working in Great Britain.—Inquiries to B. 
SINGER, Steger Building, Chicago, Illinois. 64168 


MACHINERY. &., WANTED 














I EQUIRED IMMEDIATELY, STEEL BUILDING, 
60/80Tt. long, 50ft. wide, 8/10ft. to the eaves.— 
Address, 6534, The Engineer Office. 6534 F 


W ANTED, Modern Set 30ft. PLATE-BENDING 

ROLLS. Lowest price, where it can be seen.— 
WILLIAMS, 37, Queen Victoria-street, London, 

6558 Fr * 

STEAM CRANES, TWO WANTED. 

good and modern. Full par- 
The Engineer Office 

6562 F_ 











=-TON LOCO 
e) Smiths preferred ; 
ticulars.—Address, 6562, 


FOR HIRE 








AT. UY ae Ra - HD. B. BATCHELOR, ARTESIAN 
ELL & C osu LTING ENGINEE 
WATER SUPPLIES EXPERT). 

All equipments A, improving your Water Supply. 











Largest Well Boring Plant, 3in. to ft. diam. 
Every description of Pumping Mee ¥ 

73, Queen Victoria-st., E.C.4; & Chatham 
‘Phones : Central 4908 ; ‘Chatham 71 
Wires : Boreholes, London ; he Chatham. 

ESTAB. OVER 150 YEARS 
fro, sat. SALE or HIRE. ELECTRIC MOTORS, from 
60 to 300 H.P.; PORTABLE STEAM ENGINES, 

from 8 to 40 N.H.P.: STEAM BOILERS, CRANES. 
PUMPS, MACHINE TOOLS of every description ; 
reasonable terms, immediate delivery. ae 
WILLIAMS and SONS, 37, Queen Victoria: street, 
London, E.C. Tel., City 3938. Ex 





F° HIRE, PUMPS and WELL-BORING TOOLS 
for Trial Borings and Deep Wells.—R. RICHARDS 





and CO., Upper Ground - street, London, & 
Telephone No. 0978 Hop S22 «x 
FOR SALE 


STEEL RAILS. 


All Sections. 
(British Steel and Manufacture). 
POINTS & CROSSINGS, 

CHAIRS, etc. 


EDWARD SISTERSON, 
St. Nicholas Chambers, *™ 
NEWCASTLE-ON-TYNE. 


24ft. 





1918, Drum by 3ft., 
. evaporation, 160 Ib. w.p 


q » aS LOCO. TYPE, 120 Ib. 
BOILER, 
by 


ABCO‘ K BOILER, 
w.pP., On 


10ft 6in. by 
DITTO, 


Lid. 


4ft. ‘.. 100 Ib w. D. 
Cochran BOILE R, 
by 7ft.. 100 Ib. w.p 
H: r H. GARDAM 
"Phone 98. 


YOR SALE 


14ft 7it.; 17ft. 6in. 
Staines. 


6497 @ 
the End of this 
DRIV ING OUTFIT, 
leaders 64ft. high. 


and CO., 





or HIRE, Free at 
month, FLOATING PILE 

Pontoon 70ft. by 30ft. by 6ft. 6in., 

monkeys 63 cwt. and 25 cwt. Further particu lars 

and photograph on application to JOSEPH 

PUGLSEY and SONS, Ltd., Lawrence Hill, om 
ix. 





For continuation of For Sale Advertise- 





ments see page 3. 
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A Seven-Day Journal 


Supercharged Engines. 


In the report of the Aeronautical Research Com- 
mittee for 1926-27, published this week, a good deal 
is said about the problem of supercharged engines. 
The remarks made are not entirely favourable. 
Doubts are expressed, for instance, regarding the 
gains to be expected from supercharging, and existing 
conclusions on the point will, it is remarked, soon 
demand revision. The general problem is how to 
secure the greatest power with a given weight under 
definite operating conditions. It is complicated by 
the fact that what matters is not simply the weight 
of the engine alone, but the weight of the whole plant, 
including the fuel necessary for a given range of 
action. Any method of supercharging, according to 
the Committee, tends to increase fuel consumption, 
because decreased compression ratios have to be 
used to avoid detonation. In assessing the value of 
supercharged engines, it is necessary to remember that 
un-supercharged engines can now be constructed 
which may consume more than their own weight of 
fuel in a three hours’ flight. Nothing therefore that 
will decrease the weight of the engine is of real prac- 
tical importance if it increases unduly the weight of 
fuel which has to be carried. Exact information on. 
the fuel consumption of supercharged engines is 
lacking, and the Committee consequently is arranging 
for the construction of a single cylinder unit which 
will be capable of being supercharged to several 
atmospheres pressure, and which will enable important 
questions of detonation, fuel consumption and heat 
transfer to be accurately explored. In connection 
with the question of supercharging, the Committee 
draws attention to the fact that no practical appliance 
is in use for automatically controlling the supply of 
fuel from a carburetter to meet changing conditions 
of atmospheric density. The provision of such an 
arrangement is regarded as of great importance, 
particularly in the case of military machines for which 
the operating conditions may change very rapidly. 


The British Steel Rebate Scheme. 


THe recently announced scheme of the British 
Associated Heavy Steel Makers, under which rebates 
of 5s. or 7s. 6d. per ton may be granted to users con- 
fining their purchases to British plates, sections and 
joists, has, it would appear, aroused some misgiving 
in continental steel circles. It was at one time thought 
that as the rebates would still leave the price of 
British steel well above that of corresponding foreign 
products, the continental trade would not suffer by 
the operation of the scheme. That opinion seems to 
be suffering a change. From Germany it is reported 
that export prices have already fallen as a result of 
the announcement of the rebate scheme, and that 
large orders are being held up in many places. The 
British Heavy Steel Makers, it would seem, are quite 
satisfied with the reception of the scheme so far. 
Some opposition, it is stated, has been encountered 
from those who are largely interested in the importa- 
tion of foreign steel, but it was expected. Dealing 
with the question whether the makers who are parties 
to the scheme use any foreign steel in the production 
of the materials covered by the rebates, the Associated 
Makers state that information in their hands shows 
that practically 100 per cent. of the specified materials 
produced in their works is being rolled from British 
steel. It has been agreed that if any buyer wishes 
to obtain a guarantee that the material he purchases 
is produced from British steel, he may obtain it from 
the maker concerned. 


Naval Shipbuilding in America. 


Tue American Press is unanimous in forecasting 
the adoption of a large naval programme during the 
coming session of Congress. Alternative plans have 
been «lrafted by the General Board of the Navy, but 
the one that is regarded as being most likely to meet 
with approval provides for the laying down each year 
of three 10,000-ton cruisers, in addition to a certain 
percentage of aircraft carrier, flotilla leader, and 
submarine tonnage. The aim of the General Board is 
to reach an establishment of at least thirty modern 
cruisers. This would include the ten 7500-ton units 
of the “‘Omaha’”’ class already in service and the 
eight 10,000-ton ships of the “ Treaty” class for 
which contracts have been already signed, leaving a 
balance of twelve cruisers to be built. The failure of 
the Geneva Conference is being vigorously exploited 
by the American naval authorities as a reason why 
the United States should now proceed to construct 
an “auxiliary ” fleet second to none. Of the eight 
new cruisers being built or contracted for, the Salt 
Lake City and the Pensacola are listed for completion 
by August, 1929. Of the remaining six, two are to be 
built by the Newport News Company, and one each 
by the Bethlehem Shipbuilding Company, the 
American Brown-Boveri Electrical Corporation, the 
Navy Yard at Puget Sound, and the Navy Yard at 
Mare Island. They are not likely to be in commission 
before the spring of 1931. It is announced that the 


styled the Marine Engineering Corporation, with the 
dual object of avoiding uneconomical competition 
and ensuring the greatest degree of standardisation 
possible in the construction and equipment of the 
new cruisers. The Corporation has secured the ser- 
vices of many members of the technical staff employed 
at Cramps’ Yard, Philadelphia, this well-known firm 
having recently decided to suspend shipbuilding 
operations owing to lack of orders. 


The Machine Tool Exhibition, 1928 


Tue rules and regulations to govern the fourth 
Machine Tool and Engineering Exhibition, which js to 
be held at Olympia, London, from September 5th 
to September 22nd, 1928, have just been issued by 
the Machine Tool Trades’ Association. Among other 
restrictions we note that no goods of German manu- 
facture may be exhibited, while no aeroplane, motor 
vehicle, motor boat, motor part or accessory may be 
shown without written permission from the Society 
of Motor Manufacturers and Traders. The right to 
exhibit machine tools and accessories thereto, includ- 
ing small tools and woodworking machinery, is 
reserved to members of the Association. Machine tool 
firms which are not members will not, without special 
permission, be allowed to exhibit their goods on the 
stands of members unless such members sell such 
goods regularly. The management reserves the right 
to issue instructions regarding the operation of 
exhibits causing undue noise or dust. No second-hand 
or reconditioned machinery may be exhibited. 


Electrification of the Mumbles Railway. 


THE Mumbles Railway at Swansea, one of several 
very early tram roads opened in South Wales in the 
beginning of last century——it was incorporated in 
1804—is, we learn, to be electrified. As at present 
established the railway has a length of 5} miles of 
single track and is equipped with four steam loco- 
motives, thirty-nine passenger coaches of the tram- 


heavy passenger traffic and its electrification has been 
discussed for a long time. The work will now be 
undertaken by the Swansea Improvement and Tram- 


junction with the Swansea Corporation. The scheme 
covers the provision of five trains, each consisting of 
two 30-ton coaches. A twelve-minute service is to 
be maintained at a scheduled speed of 12 miles an 
hour with half-minute stops at stations. The system 
will be operated by means of an overhead trolley line 
carrying direct current at 650 volts. The supply will 
be obtained from the Swansea Corporation’s power- 
house at 6600 volts A.C. and will be converted to 
650-volt direct current by means of a sub-station at 
Blackpill, near the mid-point of the line. The order 
for the sub-station equipment has been placed with 
the Metropolitan-Vickers Company. The installation 
will include two 500 kW rotary converter sets with 
fully automatic control gear. Provision will be made 
for a third similar set being installed at a later date. 
The automatic control over the sub-station will be 
exercised from the Swansea generating station. The 
new rolling stock will be fitted with British Thomson- 
Houston two-motor electrical driving equipment and 
air braking equipment by the same makers. 


Floating Dock for Australia. 


News received from Sydney contains the informa- 
tion that arrangements have been completed for the 
construction of a floating dock at Walsh Island, New- 
castle, New South Wales. Mr. Waters, the manager 
of the New South Wales Government Dockyard, has 
conferred on the subject with Sir William Berry and 
other officials at the Admiralty, who have agreed to 
the proposed plans. The dock will be 630ft. long and 
113ft. wide and will have a clear width of entrance of 
82ft. It will be capable of accommodating the new 
Australian cruisers Australia and Canberra and the 
largest steamers trading at present to Australia. The 
dock will be equipped with quick-docking facilities 
for dealing expeditiously with cruisers, submarines, 
naval auxiliary ships, coasters and overseas vessels. 
The Walsh Island establishment is already noted for 
its many activities, which include shipbuilding, steel 
manufacture, railway carriage building, and iron pipe 
founding. 


The Retirement of Sir George B. Hunter. 


Ir was recently made known that Sir George B. 
Hunter, K.B.E., has expressed his wish to retire 
from the chairmanship of Swan, Hunter and Wigham 
Richardson, Ltd., at the next annual meeting of the 
company, and that the board has decided that he 
will be succeeded by Mr. T. E. Thirlway, who is the 
present vice-chairman. Sir George, who is now in his 
eighty-second year, has had a most remarkable 
career. He was born in Sunderland in 1845, and at 
the early age of thirteen years was apprenticed to the 
firm of W. Pile. Hay and Co., of that town. He 
remained with the firm until about 1872, when, after 
spending two years on the Clyde, he returned to the 
Tyne in 1874 to found the firm of 8S. P. Austin and 
Hunter. In 1880 Sir George became the principal 
partner in the firm of C. S. Swan and Hunter at 
Wallsend-on-Tyne, and in 1903 that undertaking was 





three private firms named have formed a combine 


way type, and one goods vehicle. The line has a | 


way Company, to whom the line is leased, in con- | 


and Co., and the present firm’s well-known title of 
Swan, Hunter and Wigham Richardson was adopted. 
With the acquisition of the interests of the Tyne 
Pontoons and Dry Docks Company in the same year 
|the firm came into possession of an enormous river 
frontage on the Tyne extending over three-quarters 
of a mile. In 1913 a controlling interest was obtained 
in the Clyde shipbuilding firm of Barclay, Curle and 
Co., while in 1922 the North British Diesel Engine 
Works at Whiteinch were acquired. Other associated 
companies include the Wallsend Slipway and Engi- 
| neering Company, Ltd., the Glasgow Iron and Steel 
Company, Ltd., and John G. Kincaid and Co., Ltd., 
of Greenock, in Great Britain; while in America 
Swan, Hunters have an interest in the New York 
| Harbour and Dry Dock Company. Sir George Hunter, 
who has remained in closest touch with all these 
developments, has done much to assure their success 
by his personal interest and hard work. Although 
many of his recent speeches dealing with the depres- 
| sion in the shipbuilding industry have tended to be 
pessimistic, Sir George has the personal satisfaction 
of knowing that the undertaking which he has so 
successfully guided has satisfactorily weathered the 
past difficult years. 


A Conference on Shipyard Disputes. 


On Friday next, September 30th, a conference will 
take place in London between the Shipbuilding 
| Employers’ Federation and the Boilermakers’ Society 
to consider the adoption by that Society of the scheme 
providing conciliation machinery for the settlement of 
| disputes without the stoppage of work. Such a 
scheme, it will be recalled, has now been accepted by 
jall the other trade unions of shipyard workers. 
Although the Executive Council of the Boilermakers’ 
Society took part with the other unions in the nego- 
tiations which led up to agreement as to the pro- 
cedure in the case of disputes, it found, on submitting 
the conciliation plan to its members, that the scheme 
was rejected. The first vote was, it was held, a con- 
fused one, owing to a circular issued by a local com- 
mittee, which contained some unfair statements, 
| and it was therefore decided to take a second vote on 
| the scheme. In that vote the scheme was again 
rejected by the branches, but only on a very small 
poll. Out of a total membership of nearly 70,000 
only 4571 members voted, and the scheme was again 
rejected on a majority of 749. As since the matter 
was discussed in conference with the Boilermakers’ 
Executive and the Shipbuilding Employers’ Federa- 
tion some unauthorised stoppages of work have taken 
| place, it is hoped that in the forthcoming joint con- 
ference some agreement may be reached. 





| Motor Vessels and Trade Routes. 


| In an interesting paper which he read before the 
Institute of Marine Engineers at Olympia on Tuesday 
levening last, Mr. A. C. Hardy, who is now the editor 
| of Motorship (New York), dealt with the motor vessel 
in relation to the trade routes of the world. He showed 
| that just as the development of steam propulsion 
| brought into prominence the Suez Canal and the 
| Mediterranean route to the East, so the motor vessel 
|in its turn is giving increased importance to the 
Panama Canal and the Caribbean Sea route to Pacific 
ports, Australia and New Zealand. The reason for 
this comparatively new development is to be sought 
in the local abundance of oil fue! and the shortening of 
world routes by the Panama Canal. No less than ten 
main routes were referred to by Mr. Hardy from Great 
| Britain and the Continent, as well as Mediterranean 
| and American West Coast ports, through the Canal 
to the ports of California and the Pacific Coast, as 
well as through connections to Australasian ports. 
Many of these routes represent the combined and 
rival activities of three or four shipping companies. 
Over eleven of the fastest motor ships in service 
some of them British-built and British-owned vessels 

now proceed outwards from New York vid the 
Panama Canal, and return vid the Suez Canal to the 
same port. Some interesting route maps and tables, 
which had been prepared by Mr. Hardy, served to 
make very clear the points we have referred to. 


New Shipbuilding Orders. 


Some welcome orders have beon placed with 
British shipyards during the past seven days or so. 
One of the most important is that which has been 
obtained by Cammell Laird and Co., Ltd., of Birken 
head, for the construction of three steamships for 
the Canadian Government for the service between 
Canada and the West Indies. It is understood that 
orders for three further ships have still to be placed. 
Another steamship order is that which has been 
placed by Lord Glanely with the firm of Wm. Pickersgill 
and Sons, Ltd., of Sunderland, for a steamer of 9000 
tons deadweight carrying capacity for the Tatem 
Steam Navigation Company, Ltd. Like the five other 
steamers which are also being built on the North- 
East Coast for the same owners, the new vessel will 
be a coal-burning ship. An important motor ship 
order is that of the Commonwealth and Dominion 
Line, Ltd., of London, for two further motor vessels 
of 11,300 tons deadweight carrying capacity. They 
are to be built by Swan, Hunter and Wigham Richard- 
son, Ltd., at Wallsend, and will be propelled by oil 
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An American Diary. 
No. LX.* 
CoLUMBIA PoWER STATION. 


CoztuMBIA is the star-turn amongst American 
steam power stations. If you ask Mr. C. W. De 
Forest, Vice-President of the Columbia Power Com- 
pany ; or Mr. Heimbrock, who is the engineer-in- 
charge, they will tell you that it develops a kilo- 
watt-hour for no more than 12,495 B.Th.U. If 
you ask the engineer of any other power station, he 
—like the Sacristan in the tale which Tommy told 
his Uncle Ingoldsby about the Dark Entry at 
Canterbury—* says no word that indicates a 
doubt, But he puts his thumb unto his nose, and 
he spreads his fingers out!*’ Yet here are the 
figures that all who run may read :— 


and over it stands a reheat unit of bent tubes, 
through which the exhaust from the high-pressure 
turbine must pass before it enters the low-pressure 
stages. All vhe boilers have the same combustion 
chambers, nearly 40ft. in height from the ashpit, 
the same economisers, the same plate type air 
heaters. All, too, have hollow walls through which 
hot secondary air passes, but none have any water 
walls and none water screens, the last-named being 
unnecessary owing to the high fusing temperature 
of the ash. The six standard boilers have each 
15,110 square feet of heating surface and 3184 
square feet of superheater surface. The 
economisers present 7300 square feet to the 
hot gases and the air preheater surface is 
9885 square feet. In the two reheat boilers 
there are only 6066 square feet of heating 
surface and 1410 square feet of superheater 


pump is driven by a 325 H.P. squirrel cage 
motor. 

It will be noticed from the section that each con- 
denser is a long way below the turbine, to which 
it is connected by an expansion joint and a long 
pipe, which is known as the exhaust stack because 
it is chimney-like in proportion. The arrangement 
—in a perfectly new station too—is completely at 
variance with the accepted practice which requires, 
as we have already seen, that the condensers shall 
be bolted direct to the turbines, so that expansion 
may be unfettered, and be as close as possible so 
that the steam has immediate access to the cold 
tubes. Yet here we have the most economical 
station in the world using a condenser rigidly 
bolted to a concrete floor and 70ft. or more at 
mean level from the turbine opening. 


General Plant Data for 1926, Columbia Statim, Showing Monthly Totals or Averages. 


Total Total Total Per cent. B.Th.U. B.Th.U. B.Th.U. Lb. coal Lb. coal 
1926. kWh, kWh, kWh, station coalas perkWh, perkWh, | perkWh. per kWh, 
gen. 8.0. aux. power. power. fired. gen. 8.0, gen. 8.0. 
January .. 12,399,200 11,095,000 1,304,200 10-5 13,890 16,876 18,835 1-21 1-35 
February 12,207,300 11,027,000 1,180,300 9-6 13,982 16,069 17,757 1-15 1-27 
March 15,646,500 14,228,000 1,418,500 9-0 14,055 15,601 17,287 1-11 1-25 
April 22,238,200 20,778,900 1,459,300 6-5 14,082 12,589 13,560 “894 963 
May 23,919,400 22,249,400 1,670,000 6-9 14,026 12,763 13,675 “91 *975 
June 37,513,600 35, 169,300 2,344,300 6-2 13,972 12,309 13,119 881 -939 
July 39,089,000 36,590,000 2,499,000 6-3 13,979 12,440 13,279 -89 95 
August .. 37,994,200 35,497,300 2,496,900 6-5 13,828 12,638 13,523 “O14 -978 
September 34,879,700 32,548,700 2,331,000 6-6 13,754 12,873 13,809 936 1-004 
October . . 44,907,300 42,469,500 2,567,000 5-7 13,803 11,939 12,657 - 865 “917 
November 43,753,100 41,347,600 2,405,500 5-49 13,783 11,826 12,529 -858 -909 


It will be noticed how the returns for 1926 grew 
better and better from the start of the station in 
January of that year till November, when the 
station thermal efficiency reached 27-3 per cent. 
with a consumption of 12,529 B.Th.U. per kWh 
sent out. In the following month, for which we 
have not the figures, this efficiency was exceeded. 
About a year ago there was trouble with low- 
pressure blading and two rows were out of com- 
mission. In October the turbines were in order 
once more, but early in the present year the trouble 
recurred, and when we visited the station early in 
May two rows of L.P. blading in one turbine and 
one row in another had been withdrawn at about 
the eighteenth stage. Mr. De Forest showed us 
photographs of the defective blades; here and 
there the edges were broken away for several inches, 
and it seems not improbable that 
they had been cut too thin. As a 
matter of fact, it seems that the 
blade section had been made excep- 
tionally light with the object of 
giving greater steam space. 

Columbia is an exceptionally in- 
teresting station from many points 
of view, some connected directly and 
some indirectly, with the object of 
obtaining the highest possible ther- 
mal efficiency. It stands upon the 
banks of the Ohio about 20 miles 
from Cincinnati and in open country. 
Coal comes to it by water, and 
although it has to make a journey 
of 170 miles it costs no more than 
2-60 dollars per ton—short—at the 
station. It is a good coal with an 
average calorific value as fired of 
13,800 B.Th.U. and ash with a very 
high fusing point. All the boilers 
are fired with powdered fuel on the 
Fuller - Lehigh system, and no 
attempt is made to arrest the emission 
of fine dust. Of the total ashes 
only 20 per cent. enter the sluices, 
the rest are allowed to issue from 
the tops of two tall steel stacks. 

It will be convenient at this stage to look at the 
plan and sections of the station. The pulverising 
house is placed at one end. Coal is crushed to pass 
through in. mesh at water level ; it is then raised 
to the raw coal bunkers. From them it passes 
into two revolving steel drums, 40ft. long, which 
are heated externally by powdered fuel. After 
drying in this manner it descends to a battery of 
vertical mills, six 57in. and one 70in. in diameter, 
in which it is pulverised. Thence it passes through 
pipes to the ready-use bins above the aisle between 
the boilers. Thence, once more, it descends to the 
burners, nine vertical and six horizontal, with 
which each boiler is fired. There are four Babcock 
and Wilcox boilers for each of the two 45,000 kW 
units, but one boiler of each set is different from 
the other three. It has less evaporating surface, 


* No. VIII. appeared September 16th, 


| surface, but the reheat surface amounts to 17,612 
square feet. Hence the total amount of surface 
| presented to the hot gases in the reheat boilers is 
|much greater than in the standard boilers; the 
| actual respective figures being 42,273 square feet 
‘and 35,479 square feet. The boiler pressure is 
|600 lb. per square inch and the temperature 
| about 730 deg. Fah. At the time of our visit steam 
| was leaving the high-pressure turbines at about 
80 Ib. gauge pressure and was being reheated to 
700 deg. Fah. before entering the L.P. stages. 
| Dare we say that we were not impressed with this 
|method of reheating, which involves the use of 
long and large steam pipes—30in. in diameter in 
this case—and other complications which may 
readily be imagined. 
| The turbine house is placed right at the end of 
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CROSS SECTION OF COLUMBIA POWER STATION 


the boiler-house, and a peculiarity of it will be 
noticed at once. There is a great circular 
;concrete well below the floor, at the bottom 
of which stand two Worthington condensers, 
nearly on end. They are bolted to a deep 
cast iron bed in the side of which is a ‘manhole, 
| through which entrance can be gained to the 
underside of the bottom tube plate. The top 
| cover of the condenser has many separate doors. 
Recalling what has already been said about the 
dirt of the Ohio and the trouble at Colfax, the 
| purpose of this arrangement will be at once dis- 
/cerned. We may add that the tubes are expanded 
|into the bottom tube plate and ferruled into the 
|upper one. They present a cooling surface of 
| 48,000 square feet each, and each condenser is 
provided with two pumps delivering 30,000 gallons 
per minute at 360 revolutions per minute. Each 








We need hardly say that this heterodox 
Station Station Station Per cent. KWh/ton 
load water thermal make-up coal from 
factor. rate. efficiency. water. barge to pul. 
bunkers. 
77-5 10-8 
85-4 11-6 
40-3 11-3 ~ 
65-8 9-25 
48-8 9-15 
56-7 8-05 
58-6 8-31 
58-6 8-45 1-85 
56-0 8-60 1-70 
64-5 7-89 1-65 
65-4 7-78 1-50 
arrangement was adopted of malice prepense. 


It was forced upon the engineers by the con- 
ditions. The station stands almost at the point 
where the Ohio is joined by the Big Miami River. 
Here there is an average variation of water level 
of no less than 64ft. By dropping the condensers 
into a well—it is 85ft. deep—the pumping 
problems which would have had to be faced when 
the river was low were circumvented and advantage 
was taken of the fact that the water would almost 
flow through the condensers when the river was 
high. 

Looking at the plan it will be seen that the water 
screen house is placed a little in front of the turbine 
house. The screens are of the familiar travelling 
type. That is to say, they are composed of wide 
continuous belts of wire netting which pass over 
upper and lower rollers and, when 
necessity requires, can be kept in 
motion. A branch on the discharge 
tunnel should be noticed. As in most 
power stations in America, where 
; very low temperatures may be 
encountered, it enables part of the 
circulating water, warmed by its 
passage through the condenser, to 
be turned into the river near the 
intake tunnel to prevent the forma- 
tion or accumulation of ice. Mr. 
Woodruff, the operating engineer, 
whose courtesy in showing us over 
the station we should like to acknow- 
ledge, has fitted up a very simple 
electrolytic indicator which shows 
at once if there is any leakage of 
river water into the condensate. It 
consists of no more than a two-pound 
jam jar, in which two electric arc 
carbons are suspended at about an 
inch apart. A voltage of 160 is put 
across them and as long as the water 
is pure the insulation is perfect. It 
is only necessary to dip the finger 
for a few moments into the water to 
contaminate it sufficiently to reduce 
the resistance and give an indication 
on the voltmeter. A test of the water is made 
once an hour. 

The two 45,000 kW turbines were built by the 
General Electric Company. The high-pressure end 
has fourteen stages and is in tandem with the low- 
pressure end, which has twelve. Steam for feed 
heating is bled at the eighteenth, twenty-second 
and twenty-fourth stages. In the course of time 
six more units of the same size will be added. 

Some figures which Mr. De Forest was good 
enough to give us are of interest. They are 
really remarkable. When a kWh is developed 
for 12,500 B.Th.U. the total cost, exclusive of 


interest on capital, is only -00181 dollars. 
The fuel cost per kWh sent out is -00116 
and the costs other than fuel -00065 dollars. 


Pulverising costs 2205-54 dollars per month and 
the maintenance of the pulverising plant amounts 
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to 1696-24 dollars for the same time. From these 
figures the cost of running and maintaining the 
pulverising plant per ton may be derived by 
taking the appropriate items from the table above. 


Hot Well 


For example, in November last 41 347,600 kWh’s | 


were sent out and the coal consumption was 
‘909 per kWh. Hence in round figures 18,800 
short tons of coal were consumed in that month 
and 3900 dollars were spent on pulverising, or 


roughly 20 cents per short ton, or about 
elevenpence farthing per English ton. The station 


has an admirable load factor, rarely falling 
below 60 per cent. and often exceeding 80 per 
cent. In the spring it was generating 44,907,300 
units per month and sending out 43,340,000. 
boiler efficiency was in excess ‘of 89 per cent. and 
the equivalent evaporation 12-72. 


(To be continued.) 
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The Institute of Metals. 
No. ITI. (Conclusion).* 


THE meetings of the Institute of Metals were 
resumed in the Municipal Technical College, Derby, 
on Thursday, September 8th. 


** Minute SHRINKAGE CAVITIES IN SoME Cast ALLOYS 
oF HETEROGENEOUS STRUCTURE.” 

On the invitation of the President (Sir John 
Dewrance), Mr. William A. Cowan, assistant chief 
chemist, National Lead Company, New York, who 
is visiting this country, and who proposes to submit a 
paper on shrinkage cavities in metals for acceptance 
by the Institute for its 1928 Spring Meeting, gave a 
short synopsis of the contents of that paper. Mr. 
Cowan is a member of the Institute. 

Shrinkage phenomena, he said, accounted for 
various kinds of cavities in cast metals. They occurred 
at those places where liquid metal had last solidified. 


* No. II. appeared September 16th. 
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The mechanism was more readily explained and the 
locality controlled in homogeneous than in hetero- 
geneous alloys. He described minute cavities in 
certain of the latter as being due to shrinkage of small 
amounts of a relatively low freezing point component, 
which froze after the bulk of the alloy had solidified 
at a higher temperature. Where the remaining liquid 
segregated, minute cavities were formed, owing to 
shrinkage taking place, accompanying the change in 
volume between the liquid and solid phases of the 
component. As examples of alloys in which the 
phenomenon occurred, Mr. Cowan referred to some 
tin base alloys which contained minute cavities when 
small percentages of lead were present, but were 
practically free from similar cavities when there was 
no lead content. The bulk of the alloys dealt with 
were composed of solid solution of antimony in tin, 
which solidified at 237 deg. Cent., but the small 
eutectic mixture with lead solidified at a lower tem- 
perature—183 deg. Cent.—and in so doing pr »duced 
minute shrinkage cavities. Examination of the micro- 


structure of the alloys containing some lead showed 
cavities situated at eutectic areas, probably between 
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crystalline grains, while the micro-structure of a 
similar alloy, but without lead, showed no cavities. 
The shrinkage cavities were found to occur both in 
commercial ingots and in specimens prepared in the 
laboratory. Cavities in cast metals were formed by 
other causes—solid inclusions, gases, &c.; defects 
caused by polishing might be interpreted as cavities. 
In any case, he said, the occurrence of cavities should 
be assigned to the real cause and instances of shrink- 
age be recognised as such. 
GRAIN GROWTH IN METAL PowDeErR. 

A paper by Messrs. Smithells, Pitkin and Avery, 
entitled ‘Grain Growth in Compressed Metal 
Powder,” was then read. 

In this paper it is stated that the changes which 
take place in certain properties of bars of pressed 
tungsten powder when the temperature is gradually 
raised have been investigated. These changes are 
attributed to grain growth, which is shown to begin 
at a temperature determined by the particle size of 
the powder and the pressure used in forming the bar. 
Using powders whose mean particle size varied from 
0-6 to 3-5u, and pressures between 8 and 32 tons per 
square inch, the temperature at which grain growth 
could first be detected varied from 1100 deg. K. to 
1500 deg. K (K =C° abs). These conditions 
cover those usually employed in the technical pre- 
paration of ductile tungsten. The results are in 
conflict with those of Sauerwald, who was unable to 
detect grain growth below 2800 deg. K., but are con- 
sistent with the established facts of grain growth in 
worked metals. 

Dr. Walter Rosenhain, who opened the discussion, 
said he was inclined to doubt a little whether the 
nomenclature the authors had used and the interpre- 
tation they sought to put upon their results were 
entirely justified. He could not help doubting whether 
the phenomena which occurred when powder par- 
ticles which had been pressed together began to 
coalesce into larger masses were of the same order as 
the grain growth which occurred in a continuous solid 
metal which had undergone mechanical distortion. 
Even if the crystal structure of the powder was a 
distorted structure in the sense that the grains of a 
cold-worked metal were distorted, the question arose 
as to whether the action which occurred when distinct 
particles which had been pressed together began to 
join up into larger aggregates was of the same nature 
as the migration of the crystal boundaries and the re- 
arrangement of the atomic lattices in a cold-worked 
material. He had no doubt that if the crystal 
structure of the powder were a cold-worked structure 
in the true sense re-crystallisation—the rearrangement 
of the crystal structure—would occur, but there must 
be something else as well. There was an action which 
did not occur at all in an ordinary cold-worked 
material. The change was much more characteristic 
of the coalescence of distinct particles than of actual 
grain growth, and when one began to refer to the 
coalescence of particles as grain growth, one was 
confusing two very distinct phenomena. He did not 
suggest, however, that that detracted from the value 
of the authors’ results. 

Sir Henry Fowler said that the great trouble of the 
engineer was the breakdown of material, and he 
could not but hope that investigations such as those 
carried out by the authors might be of some assist- 
ance in the solution of the problem of why materials 
cohered at all. He hoped the authors’ investigations 
would be pursued, and that they would help in the 
direction of solving the problem as to what cohesion 
was and why cohesion ceased after a certain length 
of time. 

Professor F. C. Thompson said that in connection 
with dental alloys there was a phenomenon analogous 
to that which the authors had been working on, and 
which led to results identical with theirs. In the 
amalgamation of dental alloys it had been proved 
abolutely beyond doubt that the grain size had a 
very profound influence indeed, and it had been proved 
equally conclusively that the pressure exerted had an 
equally important effect. 

The President said that practical men looked with 
hope upon every effort of the highly scientific workers 
to obtain a better understanding of how metals really 
held together, and why they behaved as they did 
when they crystallised and when they were heat 
treated. Metallurgists still hoped to produce some 
day the amorphous metal which had no crystals, but 
a strength much greater than that of metals to-day. 

Mr. Smithells, replying, said that the individual 
grains of the powder were crystalline. At the same 
time, he would say, from the method of formation 
which was really a deposition atom by atom—that 
they were highly constrained to begin with. He did 
not agree that the disappearance of voids was unlike 
re-crystallisation in worked metals. The authors 
had carried out investigations, and had published a 
paper, on the change in density of tungsten wires 
when worked, and there was certainly an increase in 
density as the result of recrystallisation, which corre- 
ponded to the increase in density obtained with the 
powder. With regard to nomenclature, he said the 
authors had used particular words rather because 
they were the simplest to use than because they had 
any justification. What happened with the powder 
was that when two grains were in juxtaposition the 


Dr. Rosenhain said that during coalescence there 
was a definite change of shape of particles, as the 
result of which the voids were closed up. That was a 
different thing from grain growth. 

Mr. Smithells could not see how a particle could 
shange its shape except atom by atom, and he viewed 
any structural atom-by-atom change as grain growth. 

Dr. Rosenhain said that the area of contact between 
contiguous particles increased largely. The change 
occurred, of course, atom by atom, but there must be 
something more than the mere increase of existing 
contacts. There was obviously grain growth as well as 
coalescence, but they were two distinct things. 


Copper, Zinc AND CADMIUM. 


The next paper to be taken was one on ‘‘ The Con- 
stitution and Physical Properties of some of the Alloys 
of Copper, Zinc and Cadmium,”’ by C. H. M. Jenkins. 
We give below the official abstract : 


The constitution of the copper-zine-cadmium alloys has been 
studied, and the physical properties of the two most commonly 
used brasses containing small proportions of cadmium investi- 
gated. The study shows a complex constitution in the range 
of the ternary system where the copper content exceeds 45 per 
cent. and the cadmium content is less than 10 per cent. The 
solid solubility of cadmium in @ brass diminishes with increas 
ing proportions of zinc from a maximum value of 2-7 per cent. 
Cadmium present beyond the proportion retained in solid solu 
tion is found to occur as the binary constituent Cu,Cd. The 
alloys whose constituents are a brass and more than a trace of 
Cu,Cd commence to melt at comparatively low temperatures 
between 549 deg. and 614 deg. Cent. Traces of free Cu,Cd on 
heating dissolve in the a phase without melting, owing to the 
slightly increased solubility at higher temperatures. A_peri- 
tectic reaction, in which the 8 phase of the Cu-Zn system 
reacts with liquid to form the a phase and Cu,Cd, occurs in this 
system at 614 deg. Cent., considerably affecting the properties 
of the alloys. This reaction is primarily due to the result of the 
two peritectic reactions found in the binary copper-zine and 
copper-cadmium alloys at 906 deg. and 549 deg. Cent. respec- 
tively. 

The effect of cadmium on 8 brass is noticeahle in a different 
manner. This phase shows a greatly increased solid solubility 
for cadmium with increase of temperature reaching a maximum 
value at 8 percent. At low temperatures the y constituent seemed 
to have more power than the 8 phase of retaining cadmium in 
solid solution. The effect of cadmium on the physical properties 
of 70:30 and 60:40 brass has been studied by the use of 
cadmium-bearing zine contsining proportions of cadmium 
decidedly in excess of those likely to be encountered in retort 
zine. ‘The results show that the greater proportion of the cad- 
mium content of the zine is retained in the brass, and is not 
lost by oxidation or volatilisation during melting. The presence 
of less than 0-2 per cent. of cadmium seems to prevent the 
hot rolling of 70:30 brass and cadmium, and of more than 
0-5 per cent. to increase to a slight extent the liability to un- 
soundness in cast material. The general results indicate that the 
use of cadmium-bearing zinc does not produce any marked 
alteration in the physical properties of the brass. Additions 
of cadmium up to | per cent. by weight cause an improvement 
in the tensile strength, generally accompanied by a reduction 
in elongation. The effect is most noticeable in the cast 70: 30 
brass, and is less pronounced in worked material. 


Dr. F. Johnson asked the author if he had considered 
the application of any of the alloys dealt with as 
brazing solders. There was a very marked lowering 
of the freezing point of many of the alloys, but one 
was impressed by the persistence of the occurrence 
of the compound Cu,Cd, which, he gathered, gave a 
certain amount of embrittlement and lack of tough- 
ness to the alloys, and therefore would have the same 
effect on a brazed joint. 

Mr. Jenkins, replying, said he was afraid the alloys 
would not be very suitable as brazing solders, because 
of the high volatility of the cadmium, which would 
tend to produce porous joints in which much oxide 
would be found. 


ALUMINIUM AND CORROSION. 


Two papers, one on “ The Protection of Aluminium 
and its Alloys Against Corrosion, by H. Sutton and 
A. J. Sidery, and the other on *‘ The Nature of the 
Film Produced by Anodic Oxidation of Aluminium,” 
by H. Sutton and J. W. W. Willstrop, were then 
presented. 


In the first of these papers Messrs. Sutton and Sidery describe 
some experiments in which samples of aluminium and alumi- 
nium alloys were treated by various protective processes, in- 
cluding anodic oxidation and zinc, cadmium and nickel plating. 
Certain practical features of the methods investigated and also 
the results of corrosion tests extending over periods of one to 
two years are discussed. The resistance of aluminium, duralu- 
min, and of certain other aluminium alloys to corrosion by 
sea water is considerably increased by anodic oxidation and the 
subsequent application of a grease, such as lanoline. Electro- 
deposited coatings of zinc, 0-0005in. thick, afforded better pro- 
tection to aluminium than did coatings of cadmium of similar 
thickness, but the two types of deposit appeared to give an 
approximately equal degree of protection when applied to alloys 
of aluminium. Unsatisfactory results were obtained from nickel 
deposits of normal thickness. Comparison is made between 
anodic oxidation and zine or cadmium plating as methods of 








one would eat up the other by a normal process of 
grain growth. 





protecting aluminium or aluminium alloy parts of aircraft. 

In the paper by Messrs. Sutton and Willstrop a method of 
isolating the film from anodically treated aluminium is described. 
The metallic aluminium is volatilised in dry hydrogen chloride. 
The properties of the film so obtained are described, and the 
thicknesses of films obtained under various conditions have 
been calculated. The films isolated from treated commercial 
aluminium sheet are usually of a grey colour, owing to traces 
of carbon left behind when the aluminium sublimes as chloride. 
The presence of elementary silicon in films produced on com- 
mercial aluminium is also shown. Films varying in thickness 
from 0-033 uw to 2 uw have been obtained, the thickness of the 
film produced by the usual standard treatment being about lu. 
From the volume of gas evolved by treated aluminium when 
heated in vacuo to 1200 deg. Cent. the film is shown to consist of 
oxide and not of hydroxide. 


These two papers were discussed together. | 
Mr. T. H. Turner (Birmingham) pointed out that 


the importance of the protection of aluminium and 
its alloys against corrosion was greater than the 
Modern con- 


ordinary man in the street realised. 


| carry the current. 


ditions had made the flying boat essential to the 
Empire, and there was no doubt at all that there was 
a big potential peace-time market for flying boats 
within the Empire. Such boats would be many times 
larger than those at present in commission, and would 
have to be seaworthy and lasting, and wood would 
give place to metal in their construction. The metals 
which one thought of in this connection were the 
duralumin type of alloys, and possibly heavier metals 
in thinner sheets, such as the austenitic nickel- 
chrome irons or the high-nickel Monel type of alloys 

-the rustless steels of the high chromium type being 
non-resistant to sea water. Reviewing these possible 
alloys, one came back to duralumin as by far the most 
likely material, but, unfortunately, it suffered from 
corrosion, and corrosion by sea water was more 
dangerous in a flying boat than in a ship because the 
plates in the former were thinner. Dr. Gillett, of the 
Bureau of Standards at Washington, had shown him 
last year metal spraying carried out on somewhat 
novel lines, using the exhaust gas from an internal 
combustion engine. It was a development of the 
Shoop original metal spraying process, using some 
features which had not been tried in this country. 
Recent tests showed that metals sprayed by that 
process with pure aluminium had been able to resist 
salt air successfully for a year. That was a rather 
unexpected result perhaps, but a metal sprayed 
with aluminium was likely to be oxidised, and the 
surface would not be so very different perhaps from 
that of an anodically treated material. The size 
of material which could be treated anodically was 
limited, and one could not treat duralumin anodically 
if it were in contact with steel or copper alloys, 
whereas with the metal spraying process one could 
treat the whole of a finished article, and the size of 
the article that could be treated was not limited. 
One could spray a complete hull. He asked whether 
the anodic process could be used for the treatment of 
a replaced plate. Obviously, the metal spraying 
process could be used in that case. Continuing, he 
said that the American workers had found that 
duralumin quenched in cold water exhibited a 
greater resistance to corrosion than that quenched 
in hot water. He had noticed, however, that the 
alloys treated by the authors had been quenched in 
hot water. The American workers had now adopted 
the procedure of cold quenching duralumin, spraying 
with pure aluminium, and finishing off with a grease 
or varnish coating. He understood that duralumin 
sheets were prepared commercially with a pure 
aluminium coating, but he did not know whether the 
same result was achieved in that case, because, 
after all, it was the film which mattered. Discussing 
protection by electrolytic deposition, he said that 
Dr. Haas had written him a year or two ago to the 
effect that he had succeeded in getting satisfactory 
copper deposition on duralumin, and had thought 
the problem of corrosion was solved. He (Mr. Turner) 
had differed from Dr. Haas, however, because he did 
not think that any thin coating of a metal such as 
copper, zine or nickel would be satisfactory in service, 
inasmuch as any damage to the thin coating would 
permit electrolytic corrosion. That was not so serious 
where the coating was of aluminium. Referring 
again to the papers, he said a thickness of 0-0005in. 
of nickel was not satisfactory protection against 
corrosion. It might be current in automobile practice, 
but it was not satisfactory, and 0-00lin. was about 
the thickness that should be adopted. Finally, he 
asked what size of article could be treated by the 
anodic oxidation process; whether the authors had 
tried copper or chromium steel; whether the cold 
quenching of duralumin had been tested ; and whether 
tests on the coating of duralumin with aluminium had 
been tried in this country ? 

Mr. H. L. Heathcote confirmed Mr. Turner's state- 
ment that a thickness of at least 0-001in. of nickel was 
necessary. Preferably it should be rather more. 

Dr. Walter Rosenhain expressed the belief that 
the anodic process was particularly suitable for alloys 
containing zinc, although, of course, if there were 
much copper, difficulties would arise owing to the 
local breakdown of the film in the vicinity of the 
copper-bound particles. Dr. Bengough had treated 
experimentally alloys containing 15 and 20 per cent. 
of zinc, with satisfactory results. That might prove 
ultimately to be of considerable importance, because 
the development of high zinc alloys had been sub- 
stantially abandoned as the result of the corrosion 
difficulty, and if it were found that they could be pro- 
tected satisfactorily against corrosion—by which he 
meant not only surface but inter-crystalline corrosion 

-the development of those alloys might be possible. 
They were capable of yielding a strength far greater 
than that of any of the other aluminium alloys yet 
obtained. The anodic oxidation process, he con- 
tinued, had one immense advantage over any other 
coating process known to him, namely, that it auto- 
matically completed itself. If a piece of metal were 
immersed in the bath and the current dropped to a 
very low value, one knew there could not be any 
uncoated areas, because if there were they would 
The metal spraying process with 
pure aluminium seemed to be a process which, supple- 
mentary to the anodic oxidation process, might prove 
immensely valuable. For instance, in building a 
hull it was easy to oxidise the individual plates 





anodically, but it was much more difficult to treat 
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the whole vessel. If, however, one could treat the 
individual plates and possibly the rivets anodically, 
and then go over the riveted seams with the spray, 
it might be useful. Another method, which worked 
on @ small scale, was that of building up local tanks 
around any part of a structure and anodically oxidis- 
ing that part, but he did not know whether it could 
be applied on a large scale. The whole process 
offered immense possibilities, and had been advanced 
by the work which the authors had done in isolating 
the film. It was very pretty work and highly satis- 
factory, because one could see what the film was and 
handle it in a way not previously possible. The know- 
ledge of these surface films was proving to be, he 
believed, the key to the whole subject of corrosion and 
its prevention. 

Mr. Sidery, replying to the discussion, said the 
authors had some corrosion tests in progress on some 
American samples of aluminium and duralumin, 
which had been treated by spraying with aluminium 
and the subsequent application of a varnish, but it 
was too early yet to express any definite opinion as to 
the degree of protection afforded. With regard to the 
quenching of the duralumin and the L 5 and L 24 
alloys used by the authors, he said they had chosen 
hot water quenching in order to accentuate corrosion. 
With regard to the thickness of deposits of nickel or 
of any material deposited upon highly acccurately 
fitting parts, he said that it was really limited to 
about half a thousandth. The authors had not 
experience such as would entitle them to express an 
opinion on the other points raised by Mr. Turner. 
Commenting on Dr. Rosenhain’s remarks, he said 
he also was of opinion that the results of the tests 
did reopen the field for the zinc-aluminium alloys, 
for the tests showed very strikingly that that series 
of alloys behaved remarkably well under anodic 
treatment. The local anodic oxidation of parts of a 
structure would certainly present some difficulty, 
though it would not be insurmountable. 


ELEKTRON ALLOYS. 

A paper by K. L. Meissner, entitled ** Age Harden- 
ing Tests with Elektron Alloys,” was then read. In 
this paper an account is given of experiments on 
six different Elektron alloys, made up by the LG. 
Farbenindustrie A.G., at Bitterfeld, Germany, which 
were examined with respect to their capability of 
age-hardening by ageing at room temperature and 
at elevated temperatures up to 200 deg. Cent., with 
different ageing periods of from eight to forty hours. 

Mr. H. Sutton, who opened the discussion, referred 
to the field of research covered by the author as a 
very promising one, and one to which we in this 
country had not paid sufficient attention. He asked 
whether Mr. Meissner had observed any marked 
change in the alloys dealt with in the paper com- 
parable with that which he had observed in alloys 
consisting of an aluminium solid solution from which 
particles were slowly depositing during the age- 
hardening process. He understood that the author 
had found that with the duralumin type of alloy and 
the copper-silicon type free from magnesium, the 
higher the temperature of the age-hardening process 
the more corrodible the alloys, and had associated 
that increase in corrodibility with the increase in 
particle size during the age-hardening process. 
Although it was not possible to differentiate the par- 
ticles microscopically, marked changes in the corrodi- 
bility of the alloy were observed, and it would be 
particularly interesting to know whether the applica- 
tion of age-hardening procedure to the magnesium 
alloys would lead to a marked increase in corrodibility. 

Dr. Walter Rosenhain, commenting on the im- 
portance of the author’s contribution, said that if we 
should succeed in finding alloys, consisting mainly of 
magnesium, which could be age-hardened in a manner 
comparable with what was possible in alloys of the 
duralumin and “ Y” type, we should open a new 
field to those alloys, because under present conditions 
their ratio of strength to weight was not sufficiently 
better than that of the duralumin type to overcome 
the disadvantages of cost, manufacture and corrodi- 
bility under which they laboured. If we could increase 
their strength by anything from 40 to. 60 per cent. 
from the ordinary as-rolled condition to an age- 
hardened condition, it would alter that state of 
affairs completely. The changes which the author 
had observed had been measured mainly by Brinell 
numbers, but unfortunately the relationship between 
the Brinell number and the tensile strength was not 
the same in those materials as in steel or even in 
duralumin, so that it was particularly difficult to 
judge from the figures the increase in tensile strength. 
The changes in Brinell numbers, though appreciable, 
were not very large, and therefore from the practical 
point of view it looked as if the improvement so far 
obtained was not enough, but the results did show 
that the age-hardening process could occur with 
magnesium alloys, and we might hope to achieve 
better things. A theoretical consideration, however, 
which one must bear in mind was that all age- 
hardening must depend on (1) the formation of a solid 
solution of limited range, and: (2) that range must 
diminish with decreasing temperature. The stronger 
or harder the metal, the greater its power to form 
solid solutions, and the softer the metal the more 
limited the number and range of solid solutions which 


many and long ranges of solid solutions. The ques- 
tion whether solubility should increase with rising 
temperature would depend on the nature of the metal, 
and, among other things, upon the coefficient of 
expansion and the rate at which it lost its strength 
with inereasing temperature. There, again, mag- 
nesium seemed to be rather unfavourable. At the 
same time, it was worth while considering the possi- 
bility of finding in some of the rarer elements materials 
which could form solid solutions with magnesium. 
Whether or not corrodibility would increase, if that 
were the case, remained to be seen, but he hoped Mr. 
Meissner would be able to continue his work in that 
direction. 

The President said he was informed that in Ger- 
many considerable use had been made of magnesium 
alloys for the wheels of motor vehicles. If that were 
the case, perhaps some of the difficulties Dr. Rosen- 
hain had mentioned had been overcome. 

Mr. Meissner, replying to Mr. Sutton, said he had 
not investigated the connection between age-harden- 
ing temperature or age-hardening treatment and the 
corrosion of magnesium alloys, as he had done with 
duralumin alloys, but he thought it was not of such 
great importance, because the corrodibility of the 
Elektron alloys was such that it must be overcome 
only by special treatment of the surface, which had 
not a great influence upon the inner structure of the 
alloy. It was to be expected that, as with the duralu- 
min type, so also with the Elektron alloys, the corrodi- 
bility increased with increasing ageing temperature 
and ageing period. He agreed with Dr. Rosenhain 
that the Brinell hardness and tensile strength were 
not influenced in the same manner. He had read 
that the Americans had found tensile strengths of 
about 52 kilos. or 53 kilos. per square inch, but he 
could not obtain tensile strengths higher than 44 kilos. 
or 43 kilos. per square inch. As the Brinell hardness 
number increased by artificial ageing he had found 
that the alloy became so brittle that its ductility 
and its capacity for cold working were remarkably 
lowered, and the tensile strength was not raised in 
the same manner as the Brinell hardness number. 
On the contrary, in some cases the quenching had a 
bad influence on tensile strength and elongation. It 
was not certain whether it would be possible to make 
the age-hardening treatment of practical use. 


MAGNESIUM-CADMIUM. 


The next paper was on “ The System Magnesium- 
Cadmium,” by W. Hume-Rothery and 8. W. Rowell. 

The authors were unable to be present, but in their 
absence a synopsis was read, in which they said that 
the system was one which had attracted considerable 
attention. Their results, it was stated, differed very 
greatly from those of other workers, first, because 
they had carried out extensive annealing experiments, 
and, secondly, because they had examined the system 
in much greater detail than had the earlier workers. 
The official abstract runs as follows : 

The equilibrium diagram of the system magnesium-cadmium 
has been investigated by thermal and microscopic methods. 
The system is shown to contain a solid solution based on cadmium 
and denoted a, a definite intermetallic compound MgCd,, and 
a solid solution in magnesium denoted £. he solid solution a 
extends from 0 to about 24 atomic per cent. magnesium at most 
temperatures. The compound MgCd, does not form any solid 
solutions, whilst the 8 solid solution extends from about 40 to 
100 atomic per cent. magnesium. The solidus and liquidus 
are shown not to meet at the composition 50 atomic per cent., 
as reported by the earlier workers. The 8 solid solution under- 
goes a transformation at temperatures about 200 deg. to 250 deg. 
Cent., but the maximum temperature of this change is at 54 
atomic per cent., and not at 50 atomic per cent., as previously 
reported. This change is unaccompanied by any alteration in 
microstructure, and it has not been possible to obtain any two- 
phase alloys in this region either by slow cooling or by quenching. 
It is suggested that the change is of the same nature as that of 
the 8 brasses. It has been shown that prolonged annealing is 
necessary to attain equilibrium in the solid alloys in the neigh- 
bourhood of the compound MgCd,, and the principal differences 
between the present and the earlier work are due to the fact that 
the former investigators did not anneal their alloys for a 
sufficient time 


There was no discussion. 
ETCHING SPECIMENS. 


The final paper, which was taken as read, was a 
*““Note on Cathodic Disintegration as a Method of 
Etching Specimens for Metallography,’’ by Cyril 8. 
Smith (student member). In it the author says that 
the well-known phenomenon of cathodic sputtering 
can be used to develop the structure of metal speci- 
mens for microscopic examination. Silver-copper 
alloys are particularly suited for etching by this 
process, which causes staining of the copper-rich 
constituent as well as removal of the silver. 

There was no discussion. 

In the afternoon visits were made to the works of 
Rolls-Royce, Ltd., Ley’s Malleable Castings Company, 
Ltd., and to Bemrose and Sons’ printing works. 
In the evening there was a smoking concert, followed 
by a dance, in the Assembly Rooms at Market-place, 
Derby. On Friday, September 9th, the members 
took part in an excursion by motor coaches to the 
Peak District. 








Ir has been decided to instal another unit at the Yallourn 
Power Station, Victoria. Like its companions, it will 
be supplied by the Metropolitan-Vickers Company, of 





it could form. For that reason we could not anticipate 
that a soft material, such as magnesium, would form 





Manchester, while the condenser will be made in Australia 
by Thompson Brothers. 


The Shipping, Engineering and 
Machinery Exhibition. 


No. LIL* 
HAvFIELDs, Lrp. 


Own the stand of Hadfields, Ltd., of Sheffield, 
the characteristics of the firm’s heat-resisting and 
corrosion-resisting steels are demonstrated. The 
heat-resisting metal known as “ Era H.R.” has the 
peculiarity that it looses very little of its physical 
strength when subjected to temperatures as high as 
900 deg. Cent., while it looses hardly any of its weight, 
through scaling, even at 1000 deg. Cent. The result 
is that it is eminently suited for such services as the 
support of superheater elements in boilers, in the 
manufacture of annealing-boxes, and, in fact, for 
any purpose where the metal must be subject to high 
temperatures for long periods without material loss. 
The “Era CR” steel has been specially com- 
pounded with the object of resisting corrosion by acids 
and chemicals in general. Tubes drawn from this 
material will withstand the attack of nitric, phos- 
phoric and sulphuric acids, a wide range of alkalies, 
zine chloride and most of the liquids met with in the 
preserved food industries, while it is claimed that it 
will resist the corrosive action of alternate wetting 
and drying with sea water. In this connection it is 
noteworthy that some trials are now in progress with 
ship’s propellers of this steel in place of the usual 
bronze. The workability of the metal is exhibited by 
a series of specimens of pressed work, such as a 
chalice, some bowls and other containers, which are 
rather remarkable in view of the fact that it has a 
tensile strength of over 40 tons. In pressing deep 
pieces it is, however, generally necessary to re-anneal 
the metal, which is effected at a temperature of 
950 deg. Cent. The steel lends itself well to machin- 
ing operations, which can be performed at the rate of 
60ft. per minute, using tools with a rake and angle 
similar to those employed for nickel chrome steels, 
and using ordinary cutting compound as a lubricant. 
The tool, however, should be in the hardest possible 
condition. Fine feeds are necessary, and care must be 
taken to keep the tool well up to the work. 


Tue Merropo.uitan Fue. Company, Lip. 


On the stand of the Metropolitan Fuel Company, 
Ltd., Millbank House, Wood-street, 8.W. 1, various 
examples of Cox’s “* Ignite Combustors ”’ are exhibited. 
The apparatus shown represents the commercial and 
industrial application of the phenomenon of surface 
combustion. It is over sixteen years since Professor 
W. A. Bone drew attention in two Royal Institution 
lectures to his researches on surface combustion and 
to the possibilities of the application of the pheno- 
menon in the arts. The commercial development of 
the scientific side of the subject suffered several checks 
and changes until the work was taken up by Mr. Cox 
and the Metropolitan Fuel Company. In the hands 
of that gentleman and that company, surface com- 
bustion has been brought to a sound stage of prac- 
tical usefulness, and has been successfully applied to 
a large number of industrial ends. 

Surface combustion was investigated over a 
hundred years ago by Sir Humphry Davy, and after 
him Dulong, Graham and Faraday discussed and 
studied it. It was well known to these early workers 
in the field that two gases could be caused to combine 
slowly and without the production of flame at tem- 
peratures below their normal temperature of ignition. 
In the presence of certain bodies, such as porous 
porcelain, magnesia, platinum, nickel, &c., the rate 
at which this sub-normal combustion proceeded 
became greatly enhanced. The acceleration of the 
rate of the sub-normal combustion was described 
as being due to a process of activation brought about 
by the porcelain, magnesia, nickel or other body. 
Professor Bone and his fellow-workers were responsible 
for the discovery that the activating properties of 
certain bodies were not confined to gases below the 
normal temperature of combustion, but that at 
temperatures above that point they continued to 
increase the normal rate of combustion and con- 
tinued to preserve the flameless characteristic of the 
combustion. The phenomenon was demonstrated 
in 1911 by means of a box-like apparatus, one face 
of which was made of a porous fire-clay material. 
A combustible mixture of gas and air was delivered 
into the box. On applying a light to the porous face 
the issuing mixture inflamed. In a few seconds, 
however, the fire-clay became incandescent, and the 
flame disappeared. The fire-clay had reached the 
activating stage, the rate of combination of the two 
gases had been accentuated, and the combustion 
was proceeding flamelessly on the surface of the fire 
clay face. In that state all the heat liberated was in 
the radiant form. To maintain the combustion in 
this condition, the inflammable mixture had to be 
delivered to the apparatus at a rate in excess of that 
at which the inflammation would pass backwards 
from the fire-clay face into the supply pipe. 

We understand that much of the success which 
has attended Mr. Cox’s development of Professor 
Bone’s results turns upon the use of an improved 
form of porous material. The substance now em- 
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ployed is a hard granular fire-clay-like material that 
can be moulded into any desired form before it is 
fired. Close attention has been paid to the granula- 
tion of the material, and an essential feature is, we 
gather, that the granules should diminish in size 
towards the face on which the combustion is to take 
place. 

It should be evident that surface combustion 
affords a means of heating which is exceptional in 
several respects. For example, the combustion is 
complete with the result that neither smoke nor 
objectionable fumes are produced, the only products 
in the case of ordinary combustible gases being water 
vapour and carbon dioxide. Again, the mixture 
supplied to the apparatus using surface combustion 

















FIG. 40--ANNEALING FURNACE—METROPOLITAN FUEL 


is complete in itself. It neither requires additional 
air nor carries with it air in excess of that just re- 
quired for combustion. As a consequence, the atmo- 
sphere inside the apparatus is neither oxidising nor 
reducing, but neutral. This fact can be demonstrated 
by dropping a match stick into the interior of a surface 
combustion furnace. The wood will not ignite. 
Under the intense purely radiant heat it slowly 
changes to charcoal by parting with its volatiles. 
Although the minimum rate at which the mixture is 
delivered to the refractory body is set by the rate at 
which the flame will strike back into the supply, the 
normal rate of working is sufficiently far above the 
limit to provide a wide range of adjustment before the 
minimum reached. The regulation of the heat 
emitted is therefore easy and can be made either 
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FIG. 41--MELTING POT-—METROPOLITAN FUEL CO. 
instantaneous or graduated. It can, in addition, 
readily be achieved automatically, either under the 
control of a timing device or under that of a thermo- 
stat. The principle of surface combustion can be, 
and has been, applied not only to town gas, but to 
petrol-air gas, producer gas, oil gas, and so forth. 
As for its efficiency, it can be said that an independent 
test on a surface combustion water heater showed an 
efficiency under not too favourable circumstances of 
93-6 per cent. reckoned on the net calorific value of 
the gas. 

Of the applications of the surface combustion prin- 
ciple made by the Metropolitan Fuel Company, 
particulars we have received show that it is now in 
use in the manufacture of sweetmeats, for sugar 
boiling, biscuit baking, vermicelli and tobacco drying, 
and die casting, for cooking ovens, the heat treatment 
and melting of metals, for singeing and calendering 


water and raising steam in boilers of the immersion 
type. 

In Fig. 40 we illustrate one of the company’s 
annealing and heat treatment surface combustion 
furnaces. A furnace of this design is also suitable for 
case-hardening and enamelling operations. A tem- 


10in. long. Four thermo-couples were applied to the 
billet all in a plane 5in. from one end. One of the 
couples was placed on the surface, one at the foot of 
a hole drilled down the centre of the billet, one in a 
hole at a radius of 2}in. from the centre, and the 
fourth in a hole at a radius as near 5in. as possible 
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FIG. 42--WATER HEATING BY SURFACE 


perature of 850 deg. Cent. can, we are informed, be 
raised within this furnace in five to ten minutes on 
town gas at a pressure of 4in. of water. Higher 
temperatures can be obtained by the use of higher 
gas and air pressures. In Fig. 41 we show a surface 
combustion melting pot for light alloys. This pot 
is made in sizes holding from 60 lb. upwards. The 
gas consumption varies with the composition of 
the metal from 0-3 to 0-7 cubic foot per pound of 
metal melted. In Fig. 42 we illustrate the applica- 
tion of the company’s surface combustion principle 
to the heating of water for domestic or industrial 
purposes. The fire-clay-elements are in the form of 
rings and are disposed within an internal flue which 
carries the products of combustion to the back of the 
boiler, and then bending upwards brings them back 
to the front end, where they escape into a chimney. 
Air is supplied by a small electric fan and is conducted 
by the pipe A to a mixing chamber B, where it meets 
the supply of gas admitted by the pipe C. The air 
in its passage to the mixing chamber raises by its 
pressure a diaphragm in the casing D, whereby the 
gas valve is opened to a regulated extent. To 
set the apparatus into action, it is therefore sufficient 
merely to start the fan. The ignition of the mixture 
is produced by a pilot flame. Similarly, to stop the 
action it suffices simply to switch off the fan. A clock- 
work mechanism can be set to switch on or off the 
tan at any desired times, or, alternatively, a thermo- 


COMBUSTION. METROPOLITAN FUEL CO. 


without breaking the surface of the billet. The 

results of this test show that all four thermo-couples 

registered a temperature of just over 1000 deg. Cent., 

within 108 minutes of the furnace being lit up. The 

total gas consumption up to that instant was about 

1920 cubic feet. 
STOTHERT AND Prrr, Lrp. 

In addition to a selection of pumps for oil, petrol, 
milk, asphalt and other liquids, the stand of Stothert 
and Pitt, Ltd., of Bath, contains a number of exhibits 
illustrating the Burn reversing and speed-changing 
gear and its applications. The Burn gear was shown 
at the Exhibition of 1925, and its principle was fairly 
fully discussed in our issue of December 11th of that 
year. We do not therefore propose to explain on this 
occasion its construction and action. The reader may 
perhaps recall that it consists in essence of a driving 
and a driven shaft, arranged co-axially with a short 
intermediate shaft arranged between and parallel 
to them, but displaced axially from them. The ends 
of the driving and of the intermediate shafts are 
furnished with twin crank pins carrying slippers, 
which engage in slots lying at right angles to each 
other in discs at the ends of the intermediate and 
driven shafts. Each slipper and slot unit gives a 
speed reduction of 2 to 1, so that the two units give 
an overall reduction of 4 to 1. The direction of 
rotation of the driven shaft will be the same as that 

















stat E can be arranged to control the current supplied 
to the fan in accordance with the temperature reached 
by the water. 

Tn some tests carried out at a Government Depart- 
ment on one of the company’s heating furnaces, the 





textiles, for heating soldering baths, and for heating 


object heated was a steel billet, 10in. diameter by 


FIG. 48—ELECTRIC WINCH WITH BURN 


GEAR—STOTHERT AND PITT 


of the driving shaft if it is assumed that the inter- 
mediate shaft rotates in a bearing fixed relatively 
to the bearings of the driving and the driven shafts. 
If, however, as is the case, provision is made to allow 
the displaced shaft to execute an orbital movement 
about the centre line of the driving and driven shafts, 
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then the first 2-to-1 speed reduction is suppressed 
and the direction of rotation of the driven shaft is 
opposite that of the driving shaft. The holding and 
release of the intermediate shaft require the provision 
of two drums fitted with brake straps. A development 
referred to in our previous notice of the invention 
consisted of the provision of a third drum, whereby 
the driven shaft can be held stationary, while the 
driving shaft is running full speed. In this gear 
therefore the driven shaft can be run at a quarter 
of the driving shaft speed in the same direction, at 
half the driving shaft speed in the reverse direction, 
or held stationary, all being effected while the driving 
shaft is running at a constant speed. 

Among the Burn gear exhibits this year, particular 
attention may be given to the winch equipment 
illustrated in Fig. 43. This winch is driven by a 
10 horse-power electric motor, and with the Burn 
three-drum reducing and reversing gear is capable of 
hoisting 14 tons at a speed of 75ft. per minute, or 
15 cwt. at a speed of 150ft. per minute. To obtain 
the higher hoisting speed on the lighter load, the 
direction of rotation of the motor is reversed, for, as 
we have said above, the suppression of the first two- 
to-one speed reduction is accompanied by a reversal in 
the direction of rotation of the driven shaft, as com- 
pared with the direction under the slower 4-to-1 
reduction setting. The reversal of the motor 
accomplished by placing the gear in the neutral 
position and operating a simple electric switch. The 
neutral position is also employed when the motor is 
being started, so that it may be brought up to speed 
in the unloaded condition. 
corporated in the design. 


is 


the neutral position. All the control over the gear 
and the internal brake is exercised from a single lever. 
An emergency foot brake may, as indicated in the 


engraving, be fitted to supplement the internal brake. | 
Among the other Burn gear exhibits may be noted | 
a reducing gear, which is now being fitted as a standard | 


item in the engine equipment of the Royal National 
Lifeboat Institution’s new series of lifeboats. This 


gear is capable of reducing the speed of the 75 horse- | 
power engine from 1200 to 600 r.p.m. at the propeller. | 


Ahead and astern thrust blocks are incorporated in 
its design. 


THe Parsons Marine Stream TuRBINE COMPANY, 


Lrp. 


Since the trials of the Clyde passenger steamer King | 


George V. about a year ago, which have been followed 


by a successful season’s run, interest in marine turbine | 


development work has chiefly centred around the use 
of higher steam pressures and temperatures. 
be recalled that the geared turbine machinery instal- 


lation for the King George was designed for a boiler | 


pressure of 550 lb. per square inch, with a total tem- 
perature of 750 deg. Fah. 
vessel, her turbines and auxiliaries will be found in 
the issues of Toe ENGINEER for September 10th, 17th 
and 24th, 1926. On the stand at Olympia a model of 
a similar high-pressure geared turbine installation, 
such as would be suitable for a single-screw steam- 
ship of 5000 S.H.P., is displayed. 
generated in water-tube boilers at a pressure of at 
least 500 Ib. per square inch, and with a total degree 
of superheat of, say, 700 deg. Fah. The arrangement 
of turbines shown comprises high-pressure, inter- 
mediate-pressure and low-pressure units, designed 
to work at speeds of 6000, 3000 and 1700 r.p.m. respec- 
tively. They are arranged to drive separate pinions, 
and the aforementioned speeds are decreased by 
double-reduction gearing to a speed of 90 r.p.m. at 
the propeller. The vessel in which this machinery 
would be placed would have a sea speed of 14 knots. 
The model thus shows the latest arrangement of 
Parsons marine turbines applied to mercantile use, 
and capable of utilising higher steam pressures and 
temperatures than have hitherto been adopted for 
such work. It is claimed that the machinery would 
be lighter and more economical than that at present 
employed. 

A typical Parsons low-pressure turbine with the 
astern turbine housed in the low-pressure casing is 
on view, as is also a working model of a reduction gear. 
There is also a comprehensive collection of different 
forms of blading, as well as a secondary pinion illus- 
trating the form of gear wheel tooth which is usually 
adopted by the Parsons Marine Steam Turbine Com- 
pany, Ltd. The example shown has a pitch of lin., 
but we understand that in some instances a pitch of 
7/,,in. has been used by the firm. 


UNIVERSAL System oF MaAcHINE MOULDING 
AND MAcHINERY ComMPANy, LTD. 


THE 


The London address of this company, which repre- 
sents Messrs. Bouvillain et Ronceray, of Paris, is 97, 
Queen Victoria-street, E.C. 4. On past occasions we 
have dealt with the foundry equipment, such as 
moulding machines and sand preparing plant, handled 
by this firm, but this year must confine our attention 
to the pulley blocks, one of which is illustrated by 
the line drawing, Fig. 44, as it is the only item 
demonstrated on the stand. 

These pulley blocks are noteworthy on account of 
the fact that, with the exception of the hand chain 
wheel, they are made entirely of wrought steel. The 


An internal brake is in- | 
It is sufficiently powerful | 
to hold the load in any position, and comes auto- | 
matically into action as soon as the gear is thrown into | 


It will | 


A full description of this | 


Steam would be | 


failure. The merit of lightness may not, at first, 
appear to be very important in the top block of a 
hoisting gear, but it should be borne in mind that 
before it can be used the tackle must be hoisted up 
into place, and this will probably have to be done by 
man power. Some idea of the lightness of these 
blocks may be gained from the fact that a l-ton set 
with 10ft. of chain weighs less than } cwt., which is 
searcely half the weight of the usual cast iron type. 
On reference to the drawing it will be seen that the 
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FIG. 44—PULLEY BLOCK-- UNIVERSAL 


block has two rolled steel side plates A and B, in 
which the main shaft D is supported by tempered 
| steel bearings. The shaft D carries the sprocket 
| for the lifting chain and through its bore there runs 
| the spindle E, which is case-hardened and carries 
| the hand-chain wheel at one end. At the other end 
| there is a pinion gearing with the intermediate gears 


| F, which, through the pinions G, drive the main shaft | 


D by means of teeth H cut from the solid and har- 
| dened. 
| with the sprocket wheel by means of the guide roller 
J, while L represents the ratchet pawl. 
blocks are made in various sizes capable of handling 
loads of from } ton up to 20 tons. 


Tue Capac Company, Lp. 


dition of machinery shown by the Capac Company, 
Ltd., of 24, Bruton-place, New Bond-street, W. 1, 
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FIG. 45—-TECTOSCOPES IN 


is claimed to be an accurate, simple and inexpensive 
method of detecting in machinery under actual 
working conditions any source of noise, wear or 








result is that they are considerably lighter than the | 
usual pattern with cast iron frames and gears, and 
should also, we imagine, stand much rougher treat- 
ment in the way of knocking about without complete 


The lifting chain is kept in good engagement | 
These | 


The Bin-aural system of testing the internal con- | 


defective operation. In Fig. 45 the system is shown 
as applied to the comparison of the conditions of 
bearings in a Diesel air compressor. Two “ tecto- 
| scopes,” each consisting of a pointed steel rod attached 
to the centre of a diaphragm of special alloy, are 
united by flexible tubing to a common branch, which, 
in turn, divides higher up into two branches, ending 
in ear pieces. By comparing the sound heard when 
| one of the rods is applied to one of the bearings with 
| that heard when the other rod is applied to the other 
bearing, the defect of one of them can readily be 
detected. This method of operation obviously depends 














FIG. 46--TECTOPHONE —-CAPAC 


upon the exact matching of the two tectoscopes for 
sensitivity and non-resonance, a feature to which, we 
are assured, close attention has been paid. 

In some instances, for example, in the examination 
of gear wheels, it is not possible or not desirable to 
make actual contact between the parts and the sound- 
conveying device. In these cases the ‘‘ tectophone,”’ 
illustrated in Fig. 46, is employed. This device is 
provided with a conical mouthpiece in place of the 
pointed steel rod. Among other applications, the 
tectophone, as demonstrated to us, enables a leakage 
of gas or air from a pipe to be readily located. In 
other instances, a bin-aural arrangement can be used, 
consisting of a tectoscope on one branch and a tecto- 
phone on the other. Fig. 47 shows such an arrange- 
ment applied to the comparison of the internal and 
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CAPAC 


FIG. 47—-TECTOSCOPE AND TECTOPHONE 


external sounds from a bearing of a 32 horse-power 
motor car engine. 

The advantage of the bin-aural system obviously 
|turns upon the fact that it enables the two sounds 
|compared to be examined in immediate succession, 
and therefore removes the necessity of forming a 
imental estimate of the one before passing to the 
|second. It also enables in a ready manner an un- 
| known sound to be compared with a known sound. 
In the case of the tectoscope, the steel rods may be 
extended to any length up to 100ft. or more, and, if 
| mecessary, they may be arranged with right-angled 
| bends in their length. 


BLACKSTONE AND Co., Lrp. 


The principal exhibit on the stand of Blackstone 
and Co., Ltd., of Stamford, is the single-cylinder 
| horizontal type cold-starting oil engine, incorporating 
the firm’s patented spring-injection fuel .system, 
which we illustrate in Fig. 48. It is arranged as 
|@ running exhibit, and has a bore of Iljin. with a 
stroke of 21lin., being designed for an output of 55 B.H.P. 
at a normal speed of 240 r.p.m. Our engraving— 
Fig. 48—shows the main features of construction, 
but particular interest centres in the manner in which 
the fuel is injected into the cylinder, and on the stand 
a special model has been arranged in order to demon- 
| strate the fuel injection system. 
| The principle of fuel injection employed is shown 
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in Fig. 49 below, in which a section through the work- 
ing cylinder is reproduced, with, however, the rocker 
arm working the fuel injector plunger, turned for 
convenience of representation through a plane of 
90 deg. The essential parts of the fuel injection 
gear are :—-(1) A low pressure fuel pump ; (2) a fuel 
injector plunger working under spring pressure ; 


compressor. The air compressor stroke is 5in., and 
the bores of the first and second stage cylinders are 
3}fin. and ljin. respectively, which gives a designed 
output of 9 cubic feet of free air per minute delivered 
against a pressure of 450 lb. per square inch. With 
such a unit it is possible to charge up two l5in. air 
receivers to 450 lb. in half an hour and to fill up the 

















FIG. 48—55 B.H.P. COLD STARTING OIL ENGINE BLACKSTONE 


(3) an automatic fuel injection valve. The fuel pump 
delivers a measured quantity of fuel through ball-type 
non-return valves to the fuel chamber, and under 
the pressure of the oil fuel the injector plunger is 
forced out against a coiled spring. A rocker arm 
which is actuated by a rod attached to a crank on 
the cam shaft then compresses a spring plunger behind 
the fuel injector plunger, and in so doing increases 
the pressure in the fuel chamber as the piston reaches 
the end of its stroke. During this time the fuel valve 
has been held upon its seat by the joint action of a 
spring within its casing and another spring acting 
through a bell crank lever. Just before the dead 
centre is reached, however, a pallet on the rocker 
arm compresses the spring, which up to that point 
has helped to retain the fuel valve on its seating, 
and the oil pressure in the fuel chamber opens the 
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FIG. 49 INJECTION SYSTEM -BLACKSTONE 


fuel valve. The fuel charge is sprayed into the com- 
bustion space in a finely atomised form by the spring- 
loaded injector plunger. A compression pressure of 
about 380 lb. per square inch is employed, and the 
maximum cylinder pressure is in the neighbourhood 
of 550 lb. per square inch. Mean effective pressures 
up to 100 lb. per square inch can be carried, and the 
fuel consumption of the engine is guaranteed by the 
makers at 0-4 lb. of fuel per B.H.P., per hour, at full 
and three-quarter loads for all engines deve!oping 50 
B.H.P. and upwards of that power. 

A second engine, which is also a working exhibit, 
comprises a 17 B.H.P. model with a bore of 4}4in. 
and astroke of l5in. It is designed to run at a normal 
speed of 275 r.p.m., and a heavy fly-wheel is fitted, 
the engine being coupled direct to a Bull 20 kW 110- 
Both the engines to which we have 
referred are provided with a self-starting arrangement, 
which comprises a charging and starting valve with 
For use with larger engines the 
firm supplies a special petrol engine driven air com- 
pressing unit. We show one of these starting units in 
Fig. 50. It consists of a 4} B.H.P. two-stroke cycle 
petrol engine with a bore of 4}in. and a stroke of 5in., 
upon which iv mounted the vertical two-stage air 


volt generator. 


an air receiver. 


receivers from 250 Ib. to 450 Ib. in about 12 minutes. 
The pumping department of Blackstone and Co.., 
Ltd., is showing a 4in. unchokeable pump, which 
is electrically driven by a Bull motor at 600 r.p.m., 
and is exhibited dealing with 250 gallons of water per 
minute, in which liquid is immersed a number of 3}in. 
diameter brass balls and other pieces of metal with 
which the pump deals quite successfully. Such 
pumps are built in sizes of 1}in. bore to 20in. bore for 
dealing with soft solids and abrasive materials. When 

















FIG. 50-STARTING COMPRESSOR—BLACKSTONE § 


pumping quartz, gravel and sand in bulk special 
impellers with easily and cheaply renewable blade 
faces can be fitted. 


J. B. Stone anp Co., Lrp. 


The ‘‘ Nibbling *’ machines made by J. B. Stone 
and Co., Ltd., of 135, Finsbury-pavement, London, 
E.C. 2, have been described in our columns before, 
so that there is no necessity to elaborate on their 
qualities, but this year the company is showing a 
new pattern, which we illustrate in Fig. 51. It 
has the merit that it is self-contained and can be 
moved about the bench to any convenient position 
and then operated from an ordinary electric lamp 
socket. These machines are, of course, intended for 
cutting out sheet metal in complicated forms, where 
an ordinary shearing process would be impracticable, 


nevertheless, by a shearing action, as the tool is a 
rapidly reciprocated punch, which is used to punch 
out a slot in the plate to be cut. The punch has a 
protruding point, so that, when it is at the top of its 
stroke, and the work is pushed forward, the plate 
cannot pass the centre of the punch. The result is 
that a series of crescent-shaped pieces of metal are 
punched out, and the cut can be guided in any direc- 
tion and into angles the acuteness of which is only 
determined by the diameter of the punch. In the case 
of the little machine under review, the diameter of 
the punch is #in., and it runs at 580 strokes per 
minute. It will cut through steel plate of 14 B.W.G., 
and is driven by a } H.P. motor directly connected 
with the cam spindle. There are, however, several 
larger patterns and steel up to jin. can be cut by 

















FIG. 51—-NIBBLING MACHINE STONE 


some of them. It is worthy of record that the punch- 
ings have an appreciable value, as they pack together 
well and are dry by comparison, for instance, with the 
iwarf from a sawing machine. The punchings are 
consequently well suited to go back to the cupola, 
and have, we believe, found a ready use as ballast 
for underloaded aeroplanes. 


THE Sperry Gyroscope Company, Lp. 


The stand of the Sperry Gyroscope Company, Ltd., 

15, Victoria-street, S.W. 1, contains several exhibits 
illustrating the practical application of the gyroscope. 
Gyroscopic compasses are now well established in 
favour throughout the navies of the world and are 
extensively used in the mercantile marine. The 
Sperry type has reached a high degree of evolution, 
so much so that we can find little to say about it that 
we have not said on previous occasions. At the 
Exhibition it is shown as a complete equipment 
covering the master compass, a steering repeater, 
a bearing repeater, a course recorder, a repeater com- 
bined with a Marconi direction finder, and a Sperry- 
Villiers odograph. 
shown connected to an automatic steering equipment 
comprising a gyro pilot in its two sections, the bridge 
unit and the after wheel-house unit, a helm angle 
transmitter and a helm angle indicator. Another 
gyroscopic exhibit is a working model of the Sperry 
gyro ship stabiliser consisting of a large transverse 
section of a ship with a gyro mounted on deck. The 
section can be rolled violently by mechanical means, 
and when the roll reaches an appreciable amount the 
stabiliser is put into operation. With the external 
force maintained the stabiliser quenches the roll and 
maintains the vessel in an upright position. 
In addition to the gyroscopic exhibits the com- 
pany is also showing a new type of engine revolution 
indicator and several searchlights. Among the 
searchlights is one fitted with an incandescent light, 
which is distinguished by its simplicity and low cost. 
This type is made in three sizes having diameters of 
12in., 18in., and 24in. It is formed with an aluminium 
body and by shifting the focus of the mirror can be 
converted to give flood lighting in place of a beam. 


The same master compass is also 


BERNARD HOLLAND AND Co. 


Those engineers who have followed the recent 
development in the direction of rotary air compressing 
and vacuum machinery will find interest in the stand 
of Bernard Holland and Co., of 17, Victoria-street, 
Westminster, S.W. 1, on which several types of rotary 
compressors and vacuum pumps are shown. One of 
the chief exhibits is a two-stage electrically driven 
air compressor, similar to that shown in Fig. 52. 
The driving motor, which is of the Crompton-Parkin- 
son type, with a designed output of 30 B.H.P. at 
1450 r.p.m., is mounted on the same bed-plate as the 
two compressors, and is coupled directly through 
flexible couplings. It will be seen that a deep bed- 
plate is employed in which the intercoolers are housed 
and between the air spaces of which the various air con- 
nections are made. The compressor exhibited has a 
designed output of 106 cubic feet of free air per 
minute, compressed to a delivery pressure of 150 Ib. 
per square inch. An automatic maximum and mini- 
mum pressure governor is provided, which is used to 





on account of the curves to be negotiated. They act, 


control the air pressure and to maintain it quite 
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uniform at any desired rate of flow. ‘The smaller sizes 
of compressors and vacuum pumps are air cooled, 
but the medium and large sizes of machines are 
arranged for water cooling. 

The principle of operation is as follows :—The 
compressor consists essentially of a fixed casing or 
stator, in which a rotor fitted with blades which are 
free to move in a radial direction is excentrically 

° 


metallic tubing, made by the Interlock Metallic Hose 
Company, of London; while there is a new form of 
quick-grip coupling made in Monel metal which is 
manufactured by Mallett and Day, Ltd., of Abbey 
House, Victoria-street. Further uses aboard ship are 
illustrated by Monel metal tail shafts and propellers, 
while examples are shown of the use of the metal for 
galley and kitchen utensils, sick bay and hospital 

















FIG. 52--TWO-STAGE ROTARY 


placed. The crescent-shaped space between the 
casing and its rotor is thus divided into a number of 
cells corresponding to the number of blades with which 
the rotor is furnished. As the machine rotates, each 
cell starting with a space of minimum cubic capacity 
is enlarged to a maximum, and then decreased to a 
minimum, which produces a suction and pressure 


effect. It will thus be seen that the machines are 
reversible, and may be utilised to produce a vacuum 
or to compress air or other gases. In the earlier 


types of machines the friction of the edges of the rotor 
blades against the walls of the casing caused by centri- 
fugal force was considerable and limited the appli- 
cations of the machine ; but such difficulties were over- 
come by the introduction of patented floating rings 
at either end of the rotor, which effectively control 
the centrifugal forces and allow the compressors to be 
run at the high speeds we associate with direct- 
coupled motors. The floating rings are also provided 
with blades, and are furnished with a series of perfcra- 
tions for equalising the pressure on them. They are 
inserted at the ends of the rotor and are kept in 
position laterally by the end covers and the ring 
housing. The design of the compressor is such that 
it can be conveniently and quickly dismantled fo 
internal examination. Such compressors are built 
for various industrial uses and for mining work, 
special machines being adapted for * in bye ” working 
in coal mines and for portable plants. Used as a 
vacuum-producing apparatus, such machines have 
been designed, we learn, for the preliminary exhausting 
of electric lamp bulbs, and they are also used for the 
vacuum brakes of railway and road transport vehicles. 


G. AND J. Wetr, Lrp. 


On the stand of G. and J. Weir, Ltd., of Cathcart, is 
exhibited an interesting and wide range of articles 
in Monel metal, produced from a natural ore con- 
taining approximately two-thirds nickel and one-third 
copper. A notable group is a series of Monel metal 
condenser tubes, which, we understand, are now manu- 
factured in sizes suitable for oil coolers and main con- 
denser tubes for H.M. naval service. These tubes 
can be made in lengths up to 16ft. and with a thickness 
of 20 gauge, and replicas of tubes are displayed 
which are still in use and have given exemplary service 
for over 3} years under difficult conditions of working, 
in which Admiralty mixture brass tubes seldom lasted 
more than a few months. We are given to understand 
that the firm has large orders on hand for Monel metal 
condenser tubes, not only for naval ships, but also for 
passenger and cargo vessels. The use of Monel metal 
for turbine blading is illustrated by a standard Weir 
turbo-feed pump, which is designed for a capacity of 
10,000 gallons per hour. The turbine which drives the 
pump has a three-stage impulse wheel, which is fitted 
with Monel metal blading. Several examples of 
blading of different types and designs are displayed. 
Another machinery exhibit is a standard Weir feed 
pump, with a designed output of 240 gallons per 
minute, which has a Monel metal pump rod and valves 
and valve spindles made of the same material. 

Among the forgings and castings we noted some 
superheater valves and spindles for high steam pres- 
sures and temperatures, while a new departure is the 
production of yacht deck fittings, such as fairleads, 
bollards, wire ropes and ships’ bells, which present a 
pleasing appearance with their’ silver-like sheen, 
while they possess the advantage of not tarnishing. 
Other industrial applications which we noted included 
a centrifugal basket made for the drying of sulphate 
of ammonia to the order of Thos. Broadbent and Co., 
Ltd., of Huddersfield, and some examples of flexible 


AIR COMPRESSOR -HOLLAND 


equipment, and for table and stair tread coverings, 
both for marine and land work. 


UNITED WATER SOFTENERS, LTD. 


The plant which is displayed on the stand of United 
Water Softeners, Ltd., of Aldwych House, Aldwych, 
W.C. 2, and which is illustrated in Fig. 53, 
forms an interesting working exhibit of the different 
forms of water softening and filtration plants which 
are manufactured by the company. Water is taken 
directly from the mains on the Metropolitan Water 
Board’s supply system, which in its original state 
possesses a hardness of 22-5 deg., and is first dealt 
with in one of the firm’s Lassen-Hjort plants. This 
plant, shown in the centre of our illustration, is so 
arranged that visitors can inspect the patented water 
measuring apparatus and the double-beat positive 
acting valve which controls the supply of lime solu- 
tion. After leaving the main reaction tank of this 
plant, the water possesses only permanent hardness 
in amount approximating to 8 deg. From the soften- 
ing plant the Water next passes to the pressure type of 


















In this condition the firm claims that the water 
possesses the minimum of total solids which is 
obtainable by any process of treatment, apart from 
evaporation. 

The Olympia installation will be of special interest 
to power station engineers, since it represents on @ 
very small scale a larger plant which has been designed 
by United Water Softeners, Ltd., and accepted by 
Mr. R. A. Chattock, the chief engineer of the Bir- 
mingham Corporation electricity supply undertaking 
for the new super-power station at Hams Hall. The 
first unit of this new plant is to be suitable for dealing 
with quantities of make-up boiler feed varying from 
2,880,000 lb. to 5,760,000 lb. of water per day of 
twenty-four hours. This plant is part of the large: 
contract for the main power station and its machinery 
equipment which will be carried out by International 
Combustion, Ltd., the General Electric Company, 
Ltd., and Fraser and Chalmers Engineering Works. 


Tue RuspsBer Growers’ ASSOCIATION. 


An exhibit of considerable size and importance i 
that organised, with the help of numerous firms, by 
the Rubber Growers’ Association, 2, 3 and 4, Idol 
lane, E.C. 3. The exhibit is arranged to show typical 
processes in the production of raw rubber and the 
manufacture of the finished products, and to illustrate 
the many and varied uses to which rubbor is applied 
in the engineering industry. We were particularly 
interested in the appliances shown for testing the 
properties of rubber, and were impressed with th 
great difficulties encountered in obtaining satisfactory 
and consistent results. The qualities required in 
rubber are many, and for each a reasonably simple 
mechanical testing appliance can be designed. The 
results, however, are found to depend very largely, 
if not entirely, on the particular design of the testing 
appliance employed, and, as a consequence, there 
must always be some doubt as to how far a test result 
on rubber really represents the value in practice of 
the particular property tested. The abrasion-resist- 
ing property of rubber is a most important one, if 
only from the point of view of the tire manufacturer. 
The testing of this property is, however, an under- 
taking which is still of an arbitrary kind. The appli- 
ance for this purpose shown at the Exhibition consists 
of a power-driven spindle carrying a disc of the rubber 
to be tested and a carborundum wheel pressing against 
and driven by contact with the rubber disc. The rate 
of wear can be varied by tilting the axis of the test 
specimen out of parallelism with the axis of the 
carborundum wheel. The abrasion resisting property 
of the rubber is taken as being given by the weight 
lost by the specimen in a given time. There are several 
other different methods of measuring the same 
One, for example, consists of determining 
the loss of weight after the specimen has been sub- 
jected for a given time to the action of a sand blast. 
Figures were recently published in America giving 


property . 




















FIG. 53--WATER SOFTENING AND FILTRATION INSTALLATION—UNITED WATER SOFTENERS 


rapid sand filter, which will be seen to the right of our 
illustration. In the filter any solid matter which may 
have been deposited in the water already treated is 
entirely removed. Finally, the filtered water is 
dealt with in the “‘ Permutit ” plant, seen to the left 
of our illustration, and after leaving this plant all 
traces of permanent hardness are removed, so that 
the water possesses after treatment zero hardness. 





the comparative results of tests carried out on samples 
of two different rubbers on seven different forms of 
testing machine. The abrasion-resisting capacity of 
the first rubber being taken at 100 on each of the 
machines, that of the second came out, m turn, 
13, 15, 38, 54, 114, 200 and 5500 (sic). In words, 
the second rubber, according to one machine, had 
about one-eighth of the abrasion-resisting property of 
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the first, and according to another it was about fifty- 
five times as resistant to abrasion. This example is 
no doubt an extreme one of the difficulty of obtaining 
consistent test results from rubber, but in other direc- 
tions, such, for example, as the measurement of its 
hardness, its resiliency and its tenacity, the position 
is not wholly satisfactory. 


THe Keenox Company, Lp. 


The Keenok pinion and gear shown by the Keenok 
Company, Ltd., 1-9, Eleanor-street, London, E. 3, 
represent a new and interesting means of obtaining an 
infinitely graded speed variation between a driving 
and a driven member. The system employed is not 
of the positive type. The speed variation is obtained 
on the well-known principle of running the edge of 
one wheel on the face of another, and by setting the 
first wheel nearer towards or further away from the 

















FIG. 54—-THE KEENOK PINION 


centre of the second wheel, according as a lower or a 
higher speed is required in the driven member. 

Let us take it that the edge running wheel is the 
driven member. It is evident that if the driving 
member runs at a constant speed, and if the power 
transmitted is constant, the force to be transmitted 
by friction between its face and the edge of the driven 
wheel must increase as the driven wheel is moved 
inwards to reduce the speed. If the pressure between 
the two members is just sufficient to give the required 
frictional force when the driven wheel is at the maxi- 
mum radius then that wheel will inevitably slip when 
it is moved in to reduce the speed. If, on the other 
hand, the friction is sufficient to prevent slipping 
when the driven wheel is at the minimum radius, 
the pressure between the two members will be alto- 
gether excessive when the driven wheel is at its 

















to above, consists of a hardened steel tyre placed to 
move easily between two discs. The dises are pinned 
to a central member keywayed for attachment to the 
driven shaft. The periphery of the central member 
is serrated with shallow vee-grooves in each of which 
there is placed a hardened steel roller. The tyre of the 
pinion bears against the face of a plain hardened 
steel disc on the driving shaft, and arrangements are 
provided for moving the pinion to different radial 
distances on the driving member. 

The tyre has a freedom of one or two thousandths 
of an inch on the ring of rollers, and as initially set 
at the maximum radius on the driving member is 
caused to exert on that member a regulated amount 
of contact pressure. Under this pressure the tyre 
assumes a slightly excentric position relatively to the 
rollers and the central member of the pinion. The 
tangential force received on the tyre from the driving 

















FIG. 56-—-CHANGE-SPEED RBOX--KEENOK 


member causes the rollers on the contact side of the 
pinion to roll slightly up the slopes of the central 
member serrations. In so doing they tend to restore 
the tyre to concentricity and to increase therefore 
the pressure with which the tyre makes contact 
against the driving disc. It is fairly evident that the 
greater the tangential force applied to the tyre, 
the farther will the rollers climb up the slopes of the 
serrations and consequently the greater will be the 
pressure exerted by the tyre against the driving disc. 
It follows therefore that as the driven member is 
moved nearer to the centre of the driving member to 
reduce the speed the contact pressure rises in keeping 
with the increased tangential force which has to be 
transmitted. So complete is the correlation between 
the contact pressure and the tangential force that, 
30 we are assured, the driving and the driven members 
may be, and in practice normally are, run in an oil 
bath without the least slip occurring between them 
at any speed setting. 

The term “ pinion” may appear at first sight a 
little misplaced as applied to a device of the kind we 


them, for the contact pressure rises, as in the other 
arrangement, in keeping with the tangential driving 
force applied to the tyre. 

A face-and-edge running change-speed gear-box 
is illustrated in Fig. 56, and in Fig. 55 the internal 
arrangement is shown. A very considerable amount of 
interest is to be found in the means employed to 
vary the radial position of the driven member on the 
face of the driver. Since the tyre has appreciable 
thickness, and is not a mathematical plane, there can 
be only one plane in its width, which will run without 
slipping on the driving dise face. If this plane be 
the central plane, then at any setting the inner edge 
of the tyre must over-run and the outer edge under- 
run the circles of the driving disc with which they are 
in contact. If the line of contact is radial with the 
driving disc the driven member, as matters are 
arranged in the actual gear, will have no tendency to 
move across the face of the driver. If, however, the 
line of contact is not radial the driven member will 
tend to move towards or away from the centre of the 
driver, according to which side of the radial line the 
line of contact is tilted. 

As will be gathered on inspection of Fig. 55 the 
driven member is bored to rock on the driven shaft. 
It is tilted through a connection which it has with a 
shaft, one portion of which is made slightly excentric. 
A handle is provided for rotating the shaft, and when 
this handle is turned the driven member is tilted, and 
creeps to a new position on the face of the driving disc. 
The radial motion stops when the handle is restored 
to the normal position. In its radial motion the driven 
member carries with it the excentric shaft and a rack 
attached to it. The rack meshes with a pinion on a 
spindle carrying a pointer. The position of the rack 
reflects the position of the driven member, and con- 
sequently the position of the pointer indicates the 
speed of the driven member. In some applications a 
positive means of moving the driven member replaces 
or supplements the semi-automatic control we have 
described. A locking device can be fitted to preserve 
the position of the driven member at any set point. 
In other designs a double driving arrangement is 
provided to render the transmission parallel instead 
of at right angles, as in Fig. 55. 

The range of speed variation obtainable depends 
upon the diameters of the two members. We are 
informed that with a 5in. driving dise and a 4}in. 
driven member it is quite practicable to obtain a 
range in the driven member from equality down to a 
tenth of the driving member speed. The performance 
of the gear may be judged from some particulars fur- 
nished us regarding an example having a 4}in. disc 
and a 4}in. pinion running in oil. The driving motor 
was of 9 horse-power, direct current. A load of 360 
inch-pounds was applied to the driven shaft, and 
although it was far from steady, no trace of slip was 
observed. The load was then suddenly increased to 
about 1000 inch-pounds, with the result that the motor 
was pulled up dead. Another gear was run 8} hours 
per day for three months. On being dismantled, we 
are informed, it showed no diminution in diameter as 
judged by a micrometer. The surfaces of the tyre 
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FIG. 55—-INTERNAL ARRANGEMENT OF KEENOK CHANGE-SPEED BOX 


maximum radius. ,It is evident that . theoretically 
this form of speed varying gear requires that the 
pressure, and therefore the friction between the two 
members, should increase proportionately as the driven 
wheel is moved inwards towards the centre of the 
driver. The Keenok pinion is claimed to give auto- 
matically the exact variation of pressure required. 
The pinion—Fig. 54—the driven member referred 


have described. It is, however, justified by. the fact 
that. the device may be run with its tyre in contact 
with the edge instead of the face of a plain dise driving 
member. It and the driving member thereupon 
become the equivalent of two gear wheels in mesh. 
The speed ratio in such an arrangement is not, of 
course, variable, but the advantage is secured that 
the wheels are toothless.’ No slip will occur between 





and dise and the ball races were found to be in excellent 

| condition. 
E. T. 
A comprehensive range of high-duty internal 
combustion engines ranging from 30 to 100 B.H.P. in 
output is being shown by E. T. White and Co. (1926), 
Ltd., of Clare House, 57, Kingsway, London, W.C. 2. 


Wurtre anv Co. (1926), Lrp. 
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From the six or more engines displayed we have 
chosen two for description and illustration. The 
first is of particular interest to engineers and con- 
tractors, as it is, we believe, the only example which 
is being shown at Olympia of a self-contained power 
unit complete in its casing, with fuel and cooling water 
supply tanks and realy to bolt down to any founda- 
tion. Units of this type are built in sizes of from 
10 to 100 B.H.P. in four and six-cylinder models. 
The example shown on the stand is a 30 B.H.P. model 
with four cylinders, each having a bore of 4in. and a 
stroke of 5in. and designed to give an output of 
30 B.H.P. at 1000r.p.m. As engraving, Fig. 57, indi- 
cates, the engine is completely enclosed in a metal 














FIG. 57--30 B.H.P. POWER UNIT -WHITE 


housing, which, while rigid in construction, is fur- 
nished with removable doors of sheet steel which give 
access to all rts parts. The rear base of the housing is 
cast integral with the fly-wheel casing of the engime, 
while the front base is made in semi-steel and is 
strongly secured to the engine and radiator base. The 
front and rear ends of the engine housing are con- 
nected by steel rods which act as distance pieces. 
Levelling screws, three in number, are provided to 
allow an adjustment in level to be made in the case 
of very uneven foundations, but for all ordinary work 
the unit can be directly bolted down without such 
adjustment being made. For the purpose of slinging, 
three steel eyebolts are provided, one at the front 
end and two at the rear end of the engine housing. 
The approximate dimensions of the unit we illustrate 
are :—Overall length from starting handle tip to 
end of coupling shaft, S5ft. lin.: height, 
4ft. lin.; extreme width of engine housing, 2ft. lin. 

The fuel tank is accommodated immediately above 


overall 


the engine, and it carries sufficient fuel for about ten 
hours’ service. If desired, both petrol and paraffin 
tanks can be fitted and the engine arranged to work 
on paraffin fuel. 

The twin dise clutch is fitted in a separate casing 
at. the front of the engine. If necessary , speed 
reduction gears can be supplied and the engine 
arranged for direct drive or fitted with a belt pulley. 
As the unit may be called upon to work in dusty 
situations, an air filter is provided on the induction 


to this control box also unlocks a metal tool-box 
which is conveniently arranged below the radiator. 
Another representative type of White engine is 
the 8-kW electric generator set illustrated in Fig. 58. 
It comprises a four-cylinder engine with a bore of 
73mm. and a stroke of 130 mm., designed for an 
output of about 15 B.H.P. at 1000 r.p.m. Both the 
engine and generator are mounted on a common bed- 
plate and an offset starting handle is provided. In 
addition to several other engines, one of which is 
shown applied to a portable air compressing set, the 
company is displaying examples of “‘ New Bronze” 
cold-drawn phosphor-bronze tubing, which is now 
being used, we learn, for bearing shells and for the 
telescopic tubes for carrying the piston cooling water 
in marine oil engines. The bronze tubing referred to 
can be drawn to very close limits and is supplied in 





wheel has no opportunity to become distorted, and 
the hardened gear is as accurate in form as the un- 
treated wheel. At the same time only the surface 
of the teeth is hardened, so that the toughness of the 
core is unimpaired. This result can only be attained 
by the steady progression of the blowpipe flame across 
the face of the tooth, and the corresponding quenching 
of the heated surface by a jet of water. These 
desiderata have been provided for in the new harden- 
ing machine in a fashion more acceptable to mecha- 
nical engineers than was the case in the experimental 
machine, although the latter served its purpose. In 
the case of the new machine the whole of the parts 
concerned with the movement of the blowpipe and 
the cooling jets are supported by standards bolted 
down to the floor, and the quenching tank is a separate 
unit. As will be seen from the engraving the blow- 
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FIG. 59--SHORTER PROCESS GEAR HARDENING MACHINE BRITISH OXYGEN CO. 


all sizes up to 5in. outside diameter with a wall thick- 
ness of from 2mm. to 8mm. and in lengths from 
4ft. to 12ft. The composition of the metal is, we are 
informed, 90 to 91 per cent. of copper, 5 to 9 per cent. 
of tin, and about } per cent. of phosphor and other 
alloys. It has a tensile strength of 54 tons per square 
inch and a Brinell hardness figure from 220 to 225. 
The tube referred to is stated to possess great resist- 
ance to wear, while it usually requires a very small 
amount of machining owing to the accuracy to which 


it can be drawn to specified finished sizes. 


THe British OxyceEN Company, Lrp. 


One of the most interesting exhibits on the stand 
of the British Oxygen Company, of 69, Horseferry- 
road, Westminster, is the Shorter gear-hardening 
machine illustrated by Fig. 59. The Shorter system 
of gear hardening was fully described in THe ENGI- 
NEER of December 17th, 1926, but since then con- 
siderable improvements have been made in the con- 
struction of the machine, although the process remains 
the same. The idea is, of course, to heat up the teeth 

















Fic. 58—8 KW GENERATOR SET—-WHITE 


manifold. Both the induction manifold and the 
exhaust manifold are cast in one piece—suitable pro- 
vision being made for expansion—so that a hot spot 
type of inlet passage is given, enabling low-grade fuels 
to be employed. All controls are grouped in a locked 
compartment at the front of the engine, and the key 





of the gear wheel individually, by means of an oxy- 
acetylene blowpipe, and to quench them again as 
fast as they are heated. At the same time the whole 
of the gear, except the tooth being worked upon, 
is immersed in cold water. The result of this intensely 
local heating and general cooling is that the gear 





pipe is mounted on the end of an arm much like the 
ram of a shaping machine which reaches out over 
the top of the tank, where the gear to be hardened 
is mounted between easily adjustable bearings. All 
the controls, the driving motors and so forth, are 
mounted on the outside stand, so that they are easily 
accessible for adjustment, and are not so subject to 
the deteriorating effects of the moist atmosphere 
directly over the tank. A little refinement has been 
introduced in the new model in the water-jacketing 
of the nozzle, through which the quenching jet is 
projected on to the heated surface. It is important 
that the quenching water should be as cold as possible, 
and it was found that the heat radiated from the 
hot surfaces warmed up the nozzle, and consequently 
the jet of water. The jacket now surrounding the 
nozzle, however, ensures the jet water being as cold 
as 18 possible. 

On the British Oxygen Company's stand there is 
also a variety of apparatus connected with the cutting 
and welding of metals by means of the acetylene blow- 
pipe, but they are so familiar to our readers as to 
need no further comment. 


Hans RENOLD, Lrp. 


The exhibit which has been arranged by Hans 
Renold, Ltd., of Burnage Works, Didsbury, Man- 
chester, includes a display of standard chain drives 

















FIG. 60—CHAIN REDUCTION GEAR--RENOLD 


which are mounted on a steel frame and serve to 
indicate the wide range of chain drives which are 
available for powers ranging from a fraction of a 
horse-power up to 100 B.H.P. Some twenty different 
transmission ratios are shown. We illustrate in 
Fig. 60 a small model which has been prepared 
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jointly by the firm and F. Bamford and Co., of 
Stockport, to show a typical chain reduction gear for 
motor boat use. In the example referred to a power 
of 20 B.H.P. at 1000 r.p.m. may be reduced to 
500 r.p.m. by means of a duplex jin. pitch chain 
running on wheels of nineteen and thirty-eight teeth 
arranged at centres of 8}in. At Olympia the pro- 
peller is shown running at a speed of about 150 r.p.m., 
although its designed speed is about 450 r.p.m. 
Other exhibits include examples of: bush roller chains 
and inverted tooth chains such as are supplied for 
cam shaft drives. It will be recalled that cam shaft 
chain drives are now used on the large motor liners 
Asturias and Alcantara and have given very good 
results in extended service. The use of a chain drive 
for small engines is demonstrated on the stand by a 
sectional model of the Kelvin silent sleeve valve 
marine engine which is made by the Bergius Com- 


pany, Ltd., of Dobbies Loan, Glasgow. In this engine 





Renold chains are employed for driving the sleeve | 


valves and the magneto and starter, as well as for 
operating the reversing gear and the reversing gear 
controls, 


Tue Srream Live Fivrer Company, Lp. 


Engineers who are interested in oil filtration plant 
will find much to attract them at the stand of the 
Stream Line Filter Company, Ltd., of 64, Victoria- 
street, Westminster, on which a large range of filters 
for industrial work is exhibited. From the various 
exhibits we single out for mention the self-contained 
oil renovator, which may be directly attached to 
the lubricating system of an oil engine in order to 
deal with the crank case lubricant, and to maintain 
it in a clean and efficient condition. The main prin- 
ciples of the **‘ Stream Line ” filter were fully described 
in an illustrated article which was published in THe 
ENGINEER for October 2nd, 1925. We show in Fig. 
6l a standard oil renovator, which can be supplied 
either for gravity or pressure lubrication systems, 
in sizes suitable for engines ranging from 40 to 4000 
B.H.P. The cover of the renovator is raised, showing 
the series of filter packs. The oil from the crank 
case passes between the surfaces of the superimposed 
washers of specially prepared paper, which form these 
packs, and up the squared shanks of the filter pack 
rods to the top of the renovator. After the filter 
has been working some time, any residue in the oil 
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FIG. 61-OIL RENOVATOR STREAM LINE FILTER . 
accumulates on the outer surface of the filter pack, 
and it is flaked off and ejected through the sludge 
cock at the bottom of the renovator by admitting 
compressed air at a pressure of from 30 lb. to 40 lb. 
per square inch. The whole process of cleaning 
occupies less than five minutes, and involves only 
the movement of a single control cock. The air 
supply may be taken from the starting or injection 
air receivers, and a reducing valve and safety valve 
is provided to prevent the full pressure in the receiver 
fromm coming on to the filter chamber. The oil can 
be heated during its treatment by either the exhaust 
gases, hot water from the cylinder cooling jackets, 
or an electric immersion heater. A thermometer is 
fitted on the front of the filter casing. 

We understand that the test results obtained from 
different power plants using a large variety of lubricat- 
ing oils, all show a general increase in viscosity and a 
slight rise in flash point for the renovated oil com- 
pared with new oil. This is caused, it is claimed, by 
the filtration process having removed from the oil 
certain products, made in the engine by the breaking 














down of the lighter and less stable constituents of 
the oil, so tending to increase its original lubricating 
properties. 

Another type of oil eliminator is that illustrated 
in Fig. 62, which has been specially designed for 
the treatment of boiler feed water. It consists of a 
cellular unit packed with glass silk, enclosed in a steel 
case. The glass silk which takes up any oil present in 


shaft, the circulating pumps, the magneto and 
| dynamo, &c., are all of the chain type, a Coventry 
| inverted tooth chain being employed, which gives 
very silent operation. A feature of the engine which 
our illustration serves to show is the neat grouping of 
| the auxiliary drives at the forward and rear ends of 
| the engine and the completely enclosed reversing 
| gear, which is of the epicyclic type. Another exhibit 


the feed water, can be conveniently cleaned by a/ on this stand is the firm’s new 18ft. Empire runabout 

















FIG. 62--BOILER- FEED OIL ELIMINATOR STREAM 


reversible steam connection. The back 
exerted by such a filtration device is not, we are 
informed, more than 2 lb. to 3 lb. per square inch. 
The oil eliminator we illustrate is a twin model 
designed for a boiler of 400 L.H.P. output. The feed 
water enters near the bottom of the filter unit and 
leaves at the top, the outlet connection being carried 
down the side of the filter to a mid position as is 
shown in the left-hand sectional unit. The steam 
cleaning connection is arranged near the top of the 
outlet pipes and any deposit is carried to the tapered 
bottom of the filter casing and can be blown down 
through the sludge cock which is fitted at the bottom 
of each unit. 

In addition to the actual oil separators, the firm is 
exhibiting two films, one taken during Admiralty 
trials of a 200 tons per hour bilge and ballast separator 
at Devonport. <A general view of the plant is shown, 
dealing with amounts up to 300 tons of oily bilge 
water per hour from the Admiralty oil tanker Philol. 
Another film illustrates the action of the rotary type 
of stream line filter which is also constructed by the 
company. 


pressure 


J. W. Brooker, Lrp. 


A noteworthy engine on the stand of J. W. Brooke, 
Ltd., of Lowestoft, is a 40-100 B.H.P. six-cylinder 
marine motor which has a weight of only 1500 Ib. 
As our illustration Fig. 63 shows, the six cylinders, 
which have a bore of 4}in. and a stroke of 4}in., are 


LINE FILTER 


boat, which has a seating capacity for four persons 
arranged in two cockpits and is propelled by a Brooke 
motor of approximately 10 H.P. 


Tue Tursine Furnace Company, Lrp. 


A new form of smoke consuming furnace for Lanca- 
shire boilers is being exhibited by the Turbine Fur- 
nace Company, Ltd., of Gray's Inn-read, W.C. 1. 
The principle of the turbine grate has been described 
in THe ENGINEER before, so it is not necessary to 
enlarge upon it here ; but it may be as well to point 
out that the essential feature is the provision of a large 
number of very small air openings, which are formed 
somewhat after the fashion of a steam turbine 
nozzle. These openings are supplied with air, which 
is forced long troughs by steam jets. The 
arrangement enables inferior coals and coke 
breeze to be burned effectively. The new develop- 
ment consists in the provision of a brick lining to the 
furnace at the back of the grate and the addition, in 
These bars are 


mto 
very 


this section, of a second set of bars. 
comparatively wide with refractory tops and are 
spaced with very narrow openings. In the openings 
there are guide vanes which lead the air rising through 
them in a forward direction. The air is supplied by 
two injector tubes, which, we were told, do not con- 
sume more than 14 per cent. of the steam output of the 
boiler. Behind this secondary set of bars there is an 
ordinary fire-brick bridge. In normal working the 
bars are kept free of fuel and the air coming up through 








FIG. 63--40- 100 B.H.P. SIX-CYLINDER MARINE 


arranged in a monobloc casting with a detachable 
head. An easily removed cover is fitted to the 
cylinder head, which gives access to the valve mech- 
anism. An arrangement of rocker arms has been 
adopted which allows each rocker to be slid off its 
valve or push rod by removing split bushes which are 
secured by steel clips. The overhead type of valve 
gear is provided with forced lubrication, which makes 
it silent in operation. The main drives for the cam 











MOTOR—BROOKE 


the gaps mixes with the products of combustion from 
the main grate inside the incandescent lining and very 
complete combustion is effected. The grate also 
serves another useful purpose, as when the fire requires 
clinkering the good fire can be pushed back on to the 
back grate, leaving the clinker exposed. The clinker 
is then drawn forward through the fire door, a new 
bed of coal is spread over the bars and the fire pulled 
back over the top of it. In this way the gases from 
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the green coal have to pass through the bed of hot 
coal and smoke production is eliminated. 


J. anp E. Hatt, Lrp, 


Various types of refrigerating equipment for both 
marine and land installations are to be viewed on the 
tand of J. and E. Hall and Co., Ltd., of Dartford. A 
notable exhibit is one of a pair of CO, machines of a 
new type which the firm is supplying for each of four 
passenger and cargo vessels which are being built on 
the Clyde for Canadian Pacific Ltd. 
We show this type of machine in Fig. 64, The 


Steamships, 


light in weight, being specially built for the recently 
ordered British cruisers. 

machine for the 
cooling of provision rooms is also displayed, with a 
capacity equal to 5} tons of ice melted in twenty-four 
hours. An interesting example of an ammonia 
machine is the direct-coupled unit illustrated in 
Fig. 65. It comprises an ammonia 
coupled to the driving motor through a shaft carrying 
a fly-wheel and designed to run at 500 r.p.m. “The 
units are mounted on the cylindrical casing which 
encloses the ammonia condenser coils. This type of 


A standard .CO, steam-driven 


compressor 

















FIG. 64-CO. REFRIGERATING MACHINE—HALL 


twin single-acting vertical compressor cylinders are 
mounted upon a totally enclosed crank case which is 
fitted with large removable inspection doors giving 
access both.to the reciprocating parts and glands. 
Forced lubrication is fitted, the oil being supplied by 
a pump driven direct from the main crank shaft 
which draws its supply of oil from a large sump pro- 
vided with a strainer of ample size. The electric 
motor is of the variable-speed type and the set runs 
at a moderate speed, so that it is silent in operation 

















FIG. 65—-AMMONIA MACHINE—HALL 


and there is no undue wear on the valves. It will be 
seen that the machine is small in size, which enables 
it to be placed either between the propeller shafts in 
the tunnel or in a recess at the side of the ship. Its 
designed duty is equivalent to 38 tons of ice melted 
per twenty-four hours. 

The company’s range of refrigerating machines for 
H.M. naval service is represented by a single-acting 
compressor unit having an Admiralty rating of 
40,000 B.Th.U. It is also totally enclosed and elec- 
trically driven and a liquid pre-cooler is fitted. It is 





machine, which has a rated output of 0-68 tons of ice 
melted per twenty-four hours, can also be arranged 
for either steam or oil engine drive. 

Modern refrigerating practice on land is illus- 
trated by a totally enclosed vertical type of ammonia 
machine with two single-acting compressors mounted 
upon an enclosed crank case and fitted with a forced 
lubrication system. The example shown has a 44 tons 
of ice melting capacity and is generally similar to 
two machines of considerably larger output which the 
firm recently supplied for the pre-cooling of fruit in 
large stores which were recently erected at the Cape 
Town docks. 

A small machine of more than usual interest, since 
it is shown for the first time, is the “‘ Hall Mark ” 
refrigerating unit which has been designed to work 
with an automatic electrical control. The twin 
single-acting compressors are built with an enclosed 
crank case which is arranged for splash lubrication, 
and they are belt driven from a } B.H.P. electric 
motor. The actual cooling element consists of copper 
coils provided with a suitably dimensioned surface for 
radiation and convection cooling, and the various 





The firm is also exhibiting some examples of lift 
gear and electric controllers for Medway'’s Safety 
Lift Company, Ltd., which company is under its 
control and for which all parts other than the electric 
motors are manufactured at Messrs. Hall’s Dartford 
works. A typical example of a lift cage serves as an 
office on the stand, while there is shown a 12 B.H.P. 
worm reduction gear designed for a maximum motor 
speed of 1000 r.p.m. and reduction ratios ranging from 
58:1 to 43:1. It is connected to a remote control 
reversing automatic switchgear which is suited to 
pressures up to 600 volts direct current. 


THe Artsa Craic Moror Company, Lrp. 


From the series of engines which are shown by the 
Ailsa Craig Motor Company, Ltd., of Strand-on-the- 
Green, Chiswick, we have chosen for illustration and 
description the newly designed four-cylinder model 
shown in Fig. 66. It has an output of 40 B.H.P. 
when running at 800 r.p.m., and the four cylinders, 
which are arranged in a single monobloc casting, each 
have a bore of 5}in. with a stroke of 6}in. For con- 
venience in handling the cylinder heads are arranged 
in pairs. The valves are worked from the cam shaft 
by rocker arms and push rods, and the cam shaft is 
housed in the upper part of the crank case. The bed- 
plate and crank case form a neat and substantial unit, 
and large inspection doors which can be quickly 
removed are fitted. The crank shaft has three bear- 
ings. Those at the centre and forward end of the 
engine are of the ball type, while a roller bearing is 
employed at the after end of the engine. The fly- 


wheel is, as our illustration shows, totally enclosed 














FIG. 66--40 B.H.P. ENGINE-—AILSA CRAIG 


and is furnished with an electric starter. The reverse 
gear is also enclosed in an extension of the fly-wheel 
casing and provision is made for its inspection through 
a large removable cover plate. At the fly-wheel end 
of the engine is a vertical shaft, on which the governor, 
impulse starter and magneto are mounted. An 
accessible water pump which is worked from the cam 
shaft by an excentric running in ball bearings is 
fitted at the forward end of the engine. The hand 
starting gear is of the adjustable chain-driven type 
and is conveniently arranged at the top of the engine 
so that it can be worked from either the forward or 
after ends of the set. In contrast to the engine we 
have described, the firm is showing the 4—6 B.H.P. 
“Pup” petrol motor, which works on the two- 
stroke principle, and a series of engines of inter- 
mediate powers, based on the well-known “ Kid” 
design, may also be seen on this stand. 


Joun I. THoornycrorr anp Co., Lrp. 


Among the many excellent displays of marine 
motors and small craft, one which is the centre of 
evident interest is the stand of John I. Thornycroft 
and Co., Ltd., of Thornycroft House, Smith-square, 





FIG. 67—30- FOOT MOTOR) CRUISER—THORNYCROFT 


parts are neatly assembled upon a cast iron tray. 
The working fluid employed in this small unit is 
methyl chloride gas, which has been utilised exten- 
sively both on the Continent and in America as a 
refrigerant and is becoming increasingly appreciated. 
In the unit referred to the quantity of methyl chloride 
required for charging is small, and in the extremely 
remote event of an escape it is harmless, as a com- 
paratively low working pressure is employed. 





Westminster. The firm is showing examples of 
standardised motor craft and also some special designs. 
We illustrate in Fig. 67 a cruiser of the 30ft. 
‘** Family * cabin type, which is very roomy and is 
most comfortably fitted out. It is propelled by a 
twin-cylinder 9 B.H.P. engine. Alongside this boat 
there is a 30ft. high-speed hydroplane cruiser, a 
type of motor boat which has recently been developed 
by the firm, It is designed for a speed of 30 knots and 
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is propelled by the six-cylinder petrol engine which 
we show in Fig. 68. As will be seen from the illus- 
tration, the engine is complete with its clutch and 
reversing gear. An electric starting gear is fitted 
and the fly-wheel is totally enclosed. This engine has 
a designed output of 110 B.H.P. at 1500 r.p.m. and 
80 B.H.P. at 1000 r.p.m. when running on petrol 


gear, and 3 tons at 90ft. per minute in bottom gear 
with a light hook speed of 350ft. per minute. As our 
illustration shows, the motor and the reduction gearing 
are mounted on the same sole-plate as the winch, 
and a drum type controller is fitted in front of the 
gear-box. The motors are arranged for magnetic 
braking and a foot brake is also provided. Imme- 
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FIG. 68-110 B.H.P. SIX-CYLINDER PETROL ENGINE—THORNYCROFT 


fuel. The cylinders have a bore of 4}in. and a stroke 
of 6}in. and are arranged in two monobloc castings 
in groups of three. 

A wide range of both petrol and parafiin engines is 
shown, which embraces engines from the two-cylinder 
74 B.H.P. “ Handybilly” type with combined 
reducing and reversing gear to a Y.12 engine for a 
coastal motor boat, which has a designed output of 
375 B.H.P. In this range of engines we noted both 
lighting sets and propelling engines, while the firm 
is also showing examples of its accessories, such as 
stern gear and propellers. 

Some interesting models representing the larger 
classes of vessel which are built at Thornycroft’s 
Southampton works are on view, and they include 
models of naval ships as well as of passenger and 
cargo vessels. The Thornycroft oil fuel burning gear 
is also shown. 


HARFIELD AND Co., Lip. 


One of the principal exhibits on the stand of Har- 
field and Co., Ltd., of Blaydon Ironworks, Blaydon- 
on-Tyne, is a pair of ship’s cargo winches, one of 


diately in front of the operator is the lever for chang- 
ing the gears. All electrical connections are enclosed 
in completely water-tight casings, and the starting 
resistances are accommodated in a water-tight box 
which is cast integrally with the bed-plate. There 
are two warping ends fitted to the main barrel shaft. 
The gears are of the machine-cut spur type, and are 
totally enclosed. 

Another exhibit consists of two special 2-ton and 
l-ton worm geared electric winches, which have been 
designed for his Majesty’s naval service. They are 
provided with potentiometer control on the lowering 
side, which arrangement obviates the necessity for 
magnetic braking. One of the winches is arranged for 
installation in a deck-house. On these units alter- 
native motor drives by Laurence Scott and Metro- 
Vick are also shown. 

A large working model of the hull of a single-screw 
ship fitted with the Flettner type hand-operated 
stream-line rudder is also displayed on this stand, 
which enables the steering controls to be demon- 
strated. A fully illustrated account of equipment of 
this type which has recently been supplied by the 

















FIG. 69—30 CWT. ELECTRIC WINCH-—-HARFIELD 


which we illustrate in Fig. 69. The winches are of 
the self-contained totally enclosed type, and are 
fitted with two-speed gear, driven by electric motors 
made by Laurence Scott and Co., Ltd., and the 
Metropolitan-Vickers Electric Company, Ltd., respec- 
tively. Each winch has a designed lifting capacity 
of 1} tons at a speed of 180ft. per minute when in top 





firm for the new Wallasey ferry boats, tss. Wallasey 
and Marlowe, will be found on page 351 of this issue. 


NEWTON, CHAMBERS AND Co., Lrp. 


In describing the exhibits on the stand of Newton, 


| Chambers and Co., Ltd., of Thorncliffe Ironworks, 


a large centrifugal casting with a length of 10ft. 
The diameter of that casting is 3ft. and not 3in., 
as was inadvertently stated in our previous article. 
It weighs approximately 2 tons and is indicative of 
the large size of the castings which can be made by 
the centrifugal casting process. 


(To be continued.) 








Obituary. 


JOHN LOCKHART BRUNTON. 


Joun LocKHART BRUNTON, engineer and inventor, 
came of an engineering family, for his great-grand 
father, William Brunton, of Butterley Ironworks and 
of Eagle Foundry, Birmingham, was an assistant of 
Watt and Rennie. He served his time under his 
father, at the famous works of Fawcett, Preston and 
Co., Ltd., Liverpool, and after two years at Crossley 
Bros., Ltd., Openshaw, went to sea and in a very 
short time secured his chief's ticket. His attention 
thus turned to the subject of safety at sea, led to the 
invention with his brother of their hydraulic bulk- 
head door, which is now fitted to upwards of 700,000 
tons of shipping. He spent much time on a scheme 
for flooding and trimming a vessel should she be 
‘stove in” below the water line. This he demon- 
strated to naval men, both British and foreign, 
before the war, and he was satisfied that the German 
warships, after the battle of Jutland, could not have 
‘** limped "’ back to port unless they had been fitted 
with some such device. 

Other inventions of his were an automatic ignition 
retarder for motor cars ; hunting gear for the control 
of hydraulic machinery ; steering and braking gear 
for aeroplanes. He was engaged on the latter at the 
time of his death, which took place, from heart failure, 
after four months’ illness, on September I 1th, at the 
age of fifty-six. 








SIXTY YEARS AGO. 


A GLIMPSE into a famous engineering establishment of 
sixty years ago is afforded by the account published in our 
issue of September 20th, 1867, of a visit paid by the Society 
of Engineers to the works of John Penn and Sons at Green 
wich. Messrs. Penn were celebrated for their marine 
engines and boilers, but like many another one-time famous 
Thames-side firm, their name to-day is only a memory in 
the annals of engineering. Their engine works—the 
building still exists—were situated close to the Kent 
Waterworks, some distance from Deptford Wharf, where 
their boiler factory was established. The machinery pro- 
duced had therefore to be drawn on trollies by horses 
through the streets of Greenwich. As a consequence, the 
stables formed an important part of the works. They 
were, it seems, of a model kind, and contained accom- 
modation for thirty horses. In other respects, however, 
the establishment was, even for those days, old-fashioned. 
It was true that the firm could point with pride to a beauti- 
ful little Wheatstone telegraphic apparatus, whereby it 
was enabled to communicate with the Deptford factory, 
but the erecting shop, of “enormous ”’ proportions, was 
roofed with timber and was “‘ old fashioned in get up and 
arrangement.’ The machine tools, with one or two excep- 
tions, presented little worthy of particular mention. 
The foundry, in spite of the fact that Messrs. Penn had a 
world-wide reputation for the excellence of their castings, 
contained no machinery other than two jib cranes. The 
fitting shops and forges were also apparently destitute of 
any striking mechanical aids to production. The motive 
power of the establishment was furnished by five double 
grass-hopper beam engines of 16 horse-power each. The 
‘the fly-rope system intro- 
Mr. Penn's Success, 


transmission was effected by * 
duced by Mr. Ramsbottom of Crewe 
we wrote, was obviously not dependent on the perform- 
ance of magnificent machine tools. Tools there were in 
plenty, all good of their kind, but nearly all old-fashioned. 
The firm’s reputation rested on Mr Penn’s own talent 
and the skill of his men. Only first-class hands were em- 
ployed, and piece-work was not in force in any of the 
departments. Mr. Penn and his partners had demon- 
strated that intelligence and skill, under proper arrange- 
ments, could do much more than any tools. In illustra- 
tion of that fact we stated that Mr. Isherwood, Engineer- 
in-Chief of the United States Navy, had designed a pair 
of engines, which on trial developed less than half the 
power which they ought to have produced. A board of 
experts called in to report upon them, stated that the 
engines contained about 60 tons more iron than was 
really needed. A pair of engines for the Sappho of the 
same capacity made by Messrs. Penn weighed just over 60 
tons, and developed their intended power. The reader's 
opinion was asked of a pair of engines the mere surplus 
weight of which was equivalent to the total weight of 
another pair by an English maker capable of working up 
to double their power. 








AccorpinG to Mr. E. H. Rockwell, Dean of Engineering 
at Rutgers University, New Brunswick, N.J., ordinary 
well-drill blasting as conducted in large quarrying opera- 
tions produces forces of so small a magnitude that no 
damage to buildings in the neighbourhood can occur unless 
the buildings aré within 200ft. or 300ft. of the quarry. 
He points out that where cracking or damage to buildings 
has been claimed to result from blasting, the cause was 
settling of foundations, or basement columns, or settlement 
due to shrinkage of timber framing, and was not the 





near Sheffield, we made reference in our last issue to 


blasting. 
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Railway Matters. 


INTERVIEWED by a Press representative on his return 


Notes and Memoranda. 


Since the inception of Australian Aerial Services, Ltd., 


from the United States, Sir Felix Pole is reported to have | three years ago, the company’s machines have flown 
said that during his visit he had heard of no schemes for | 428,783 miles, and it has the distinetion of being the only 


electrification of main lines. 


present likelihood of any extension of electrification except 


on suburban lines. 


Tue London and North-Eastern Railway is replying 
to the London, Midland and Scottish new midnight train 
to Glasgow by a 1.10 a.m. from King’s Cross to Edinburgh, 
which will be due to arrive at 9.45 and so connect with 
the expresses leaving Edinburgh about ten o'clock for 
Sleeping car 
passengers may use their berths from 11.30 p.m. and a 


Glasgow, Perth, Inverness, and Aberdeen. 


breakfast car will be put on at Newcastle. 


On and from September 26th, when the winter train 


service is introduced, the 10.30 a.m. Paddington to Ply 
mouth and Cornwall 


not only resume its slip portions for Taunton and Exeter 
in addition to that for Westbury, but will have its timing 
shortened by seven minutes so as to arrive at North-road 

That means | 


Station, Plymouth, in the level four hours. 
that the average speed throughout will be 56-5 m.p.h. 


Tue fatal derailment of the 2nd inst. near Tours, on the | 
Paris-Orleans, led to an interesting article in The Times | lowering the temperature at least seven degrees. By 
of the following day by the Pars correspondent of that 


paper. As certain figures, details and explanations as t« 


French railway accidents given in that article have attracted | of ice are being used daily. 
attention, we would like to remark that those particulars 
may be found in the article, *‘ Railway Accident Prevention 
which appeared on page 158 of THe ENGINEER 


in France,” 
of August 5th. 


Tue retirement is announced of Mr. W. H. Coomber. 


the divisional engineer stationed at Manchester, of the | that the apparatus was constructed to measure the minute 
London, Midland and Scottish Railway. Mr. Coomber | contraction and expansion which wires of different com- 
joined the Lancashire and Yorkshire Railway forty-five | position undergo when they are magnetised and is approxi- 
years ago, and when that line, in 1922, was amalgamated 
with the London and North-Western he succeeded Mr. 
D. C. Rattray, who had been the Lancashire and Yorkshire | perature of even a thousandth part of a degree Fahrenheit 
Mr. Coomber was reporter for the British 
Empire on maintenance of track to the 1925 London meet- 


chief engineer. 


ing of the International Railway Congress. 


Tue Great Western Railway Company has recently 
brought into use at Newport, Mon., a new signal-box which 
The points and signais | 
are electrically operated, and 84 working levers actuate 
86 signals, 20 sets of points and three controls. The 
novelty of the new installation lies in the employment | 


replaces two already in existence. 


of a route-setting principle wherein one lever will simul- 


taneously move and hold, or, if already in position, hold, | 


all the points required for a route and lower the necessary 
signal. A similar arrangement was installed by that 
company at its Winchester station. in 1923. 


A CIRCULAR letter has been sent by Mr. J. H. Thomas to 
the members of the National Union of Railwaymen as to 
the conferences being held this week to secure co-operation 
between the railway companies’ officials and the men in 


order to further railway interests. The circular con- 
cludes : 


it 18 not inconsistent with sound trade union principles,” 


ComPLeteE tests have been made of the new ‘* Hudson ” 
type locomotive, which is to haul long-distance passenger 
trains on the New York Central and Michigan Central 
Railroads. The ** Hudson” type was designed by the 
engineering department of the New York Central in 
collaboration with the American Locomotive Company. 
The new locomotives are 95ft. Llin. long over the couplers, 
as compared with 78ft. 2in., the length of the “ Pacific” 
type of locomotive, which it is to replace. At a speed of 
66 miles an hour the new locomotive develops its maximum 

eof 4073 cylinder horse-power and 3500 horse-power at 
the draw-bar, an increase of about 76 per cent. on the 
* Pacific "’ type. 


REFERENCE to our file of railway accident reports enables | 


us to add some very useful information to supplement our 
leading article last week on the Sevenoaks derailment, 
and particularly in relation to the diagram therein repro- 
duced from Mr. Vaughan Pendred’s ** The Railway Loco- 


motive.”” That diagram was prepared by Sir John 


Aspinall as a result of the White Paper, Cd. 2538, sub- | 


mitted to Parliament in May, 1905, that gave a list of the 
accident inquiries during the twenty years ended Pecember 
3ist, 1904, in which the engines of passenger trains left 
the rails and showing whether they were tender or tank 
engines. The return does not show on whose initiative 
it was prepared nor when it was ordered, but it is possible 
that it was a consequence of the derailment of October 
3rd, 1904, at Loughor, where a saddle-tank engine was 
assisting in front of a train which, after ascending the bank, 
was travelling at high speed. The return showed that 
during those twenty years there were fifty-five derail- 
ments involving tank engines and fifty-four affected 
tender engines. Every class of derailment, though, was 
included, and most of them had no connection with the 
type of engine. Our investigations show that during the 
subsequent twenty-two years 1905-1926 inclusive there 
have been only forty-three accidents inquired into where 
the engine left the rails, of which twenty-one were tank 
engines and twenty-two were tender engines 
tinued close approximation of the two sets of figures during 
what we may call the second twenty years is remarkable. 


There were only five cases where the type or the use of | 


tank engine was criticised—the too stiff 0-6-2 at Friez- 


land, August 10th, 1909; the unsuitably high speed for | 


the 2-4-2 over Charlestone Curve, June 21st, 1912; the 
obsolete 0-4-0 at Brodhill, Ireland, January 8th, 1914; 
the too heavy for the road 0-6-4 at Leycett, August 21st, 
1921; the saddle-tank 0-6-0 on the Wye Valley, March 
7th, 1925. An important further fact is that, in addition 
to the above, there were five cases of the tender only 
leaving the rails, and in one of the twenty-two tender 
engine cases the engine was running tender first. 


There appeared to be no | aerial service in Australia which has never had a fatal 


the Cornish Riviera Express—will 


, 


“1 advise all those concerned to show a keen 
interest in this matter, and to offer every possible help and 
assistance to the officers of the company in endeavouring 
to establish a prosperous and efficient railway service. 
Such co-operation is common sense, because railwaymen 
depend upon the railway industry for their livelihood, and 


the con- | 





accident. The average speed maintained, including all 
stops, is 66 miles per hour, and arrivals at terminals within 
thirty minutes of schedule time are approximately 90 per 
cent. 

TRIALS have recently been made by the British Portland 
| Cement Association to test the effect on the strength of 
concrete produced by the addition of pigments. The 
tests were made, at the age of seven days, on briquettes 
2jin. cube. Red oxide of iron produced no effect, green 
chromium oxide, ultramarine blue, yellow ochre and black 
| manganese dioxide slightly reduced the strength. Carbon 
black reduced the strength very noticeably. 


| Work is being carried on in the Village Deep Mine, 

Transvaal, at a depth of 7650ft., where the rock tempera- 
* | ture is round about 100 deg. Fah., with the help of ice- 
cooled ventilating air. The method consists of placing 
the ice in the delivery ends of l5in, ventilation pipes. The 
| air coming from the pipes passes over the ice and is then 
| concentrated on the spot where work is progressing. The 
method has proved most effective, and has succeeded in 


increasing the quantity of ice, a reduction of no less than 


» | sixteen degrees has been attained. More than four tons 


Wuat is claimed to be the most refined measuring 
apparatus in existence, an instrument which measures, it 
is claimed, one-10.-° part of an inch ora millionth of a 
degree Fahrenheit, is now on exhibition at the Bell Tele- 
phone laboratories. The inventor, Mr. P. P. Cioffi, says 


mately a hundred times more sensitive than the most 
delicate instrument hitherto in use. A change of tem- 


is sufficient to cause a spot of light to race across the scale, 


A RESEARCH described in the Safety in Mines Research 
Board Paper No. 36 (‘ The Ignition of Gases by Hot 
Wires,”” by W. C. F. Shepherd and R. V. Wheeler, H.M. 
Stationery Office, price Is.), was undertaken to discover 
to what extent the glowing tungsten filament of a 2-volt 
miners’ electric lamp bulb might constitute a source of 
danger in a coal mine by reason of its possible ability to 
cause the ignition of mixtures of fire-damp and air. As a 
corollary to this research, when it was found that the 
ignition of fire-damp in this manner was a likely danger, 
experiments were made with straight wires of platinum 
and tungsten to determine whether it was possible so to 
proportion the filaments of 2-volt lamp bulbs that they 
could not cause the ignition of fire-damp. 

In the early days of the Canadian grindstone quarrying 
industry advantage was taken of the great tides in the Bay 
of Fundy which bared the ledges of rock twice daily. At 
low tide large slabs of rock were loosened and fastened 
to barges “*(Joggins boats”’) by cable chains, so that 
when the tide rose the barges lifted up the blocks of sand- 
stone and floated them to convenient coves, where, after 
the tide had fallen enough, workmen shaped the stones 
by hand into the various sized grindstones required by 
the trade. When a sufficient quantity had accumulated 
at any one place, a vessel would come for them, grounding 
in a prepared berth nearby, and the grindstones would be 
hoisted on board by hand. Owing to the crude methods 
at first employed the larger stones of 3 tons weight were 
handled with great difficulty, but later oxen and horses 
were used, 

It appears from the annual report of the National Insti- 
tute for the Blind that quite a number of blind people are 
employed in engineering factories. Reference is made 
also to the Siemens-Schuckert concern in Germany, where, 
it is stated, more than 100 blind people are employed and 
double that number are being trained, and it is asserted 
that ‘‘ it is possible for a blind man to look after two or 
even three automatic machines,”’ and that the average 
earning capacity of a blind operative in the works named 
is about 80 per cent. of that of a man with eyesight. In 
America certain of the Ford factories employ 44 blind 
| men who are simply given the work for which they appear 
most competent and who, ag compared with sighted 
workers, are considered 100 per cent. efficient. In France, 
according to this report, about ninety blind people are 
employed in the engineering trades, earning about 85 per 
cent. of full wages. 

REVIEWING the art of cutting slate by means of a 
stranded wire, Mr. O. Bowles, of the American Bureau 
of Mines, says :—'** (1) Tests recently conducted under 
normal quarry conditions indicate that the wire saw will 
cut about twice as fast as the channelling machine, and 
at about two-fifths of the cost per square foot of surface 
obtained. (2) The first cost of wire saw equipment is 
about one-fourth that of a channelling machine. (3) 
Apart from some additional help in placing the equipment, 
the wire saw requires only one man to operate it, whereas 
the channelling machine requires two men. (4) As the 
wire saw makes a narrow cut and causes no shattering, 
the proportion of waste is greatly reduced. (5) The wire- 
cut surfaces offer advantages in splitting blocks into roofing 
slates and in reducing the number of saw cuts in finishing 
mill stock. (6) The wire saw lends itself readily to over- 
time work. (7) The narrow wire saw cut may cause 
binding of blocks during their removal unless a wedge- 
shaped mass is first removed. (8) The wire cable passing 
over the quarry may be a source of danger and incon- 
venience if proper precautions are not taken. (9) The most 
difficult part of the entire operation is the sinking of holes 
for the standards. Various methods are being tested 
and the results of the tests will be given in a later report. 
|(10) Recognition of the success of the wire saw is already 
|} in evidence as follows :—Firstly, the Colonial Slate Com- 
pany, at whose quarry the tests were made, has dismantled 
fone channelling machine, and its attendant is now 
learning to operate the wire saw. Secondly, this company 
is purchasing for its own use complete wire saw equipment, 








































































































































| Miscellanea. 


Tue Harbour Commissioners of Waterford are inviting 
tenders for the construction of some deep-water berths. 


Tue yield of raw sugar in Queensland this year is esti- 
mated to reach 440,000 tons, and in New South Wales 
26,000 tons. 

A GOLD-BEARING reef, said to range from 8in. to 3ft. 
thick, has been discovered at Renfrew, Hants County, 
Nova Scotia. 

A REGULAR service of steamers is being instituted 
between West Hartlepool and Hamburg by Cooper, Edgar 
and Co., Ltd. 

Tue capacity of the Quinze power plant of the Canada 
Northern Power Corporation is to be doubled by the 
addition of 20,000 horse-power. 


Ir is proposed that a duty should be imposed on the 
importation of coke into New South Wales. The incidence 
of the tax has not yet been disclosed. 

Tue Argentine Government has decided to proceed 
with the construction of the Costanera Canal, which will 
greatly improve the navigation of the River Plate. 


Tue pig iron cargo of the ss. Elterwater, which lies 
| on the rocks in the Firth of Forth, is to be salved with 
the help of lifting magnets. It is hoped to raise 300 tons 
a day. 

Dock railway improvements at Garston involving an 
expenditure of £250,000 are being planned. The scheme 
includes developments on the Speke Hall estate, 48 acres 
in extent. 

THERE is @ proposal on foot to instal one of the largest 
paper pulp mills on the Pacific Coast of Canada in the North 
of Vancouver Island. The initial expenditure is put at 
10,000,000 dollars. 

Tue Royal Commission on Victorian Outer Ports Develop- 
ment has recommended Welshpool as a site for a central 
port for South Gippsland. The cost of the works is esti- 
mated as from £69,000 to £78,000. 


SUBSTANTIAL progress has, according to the Journal of 
Commerce, been made in the construction of the new pro- 
tected port at Antofagasta, Chile. The first contract, 
calling for the construction of a long breakwater, has been 
carried out, the breakwater having been formally accepted. 
The breakwater is 1029 m. long. 


Tue Krishnarajasagara Dam in Mysore, one of the 
largest in India, is now nearing completion, the dam having 
been raised to its full height the greater part of the length, 
and the coping is now being erected. A temporary bridge 
has been erected over the overflow. Work on the irrigation 
channels is now being taken in hand. 


An example of a quick “ turn round”’ for a ship was 
recently carried out by the s.s. Abisko, which arrived in 
the Tees with 4600 tons of iron ore aboard. She discharged 
this cargo, for the Cargo Fleet Company, went across the 
the river to Dorman, Long's coal wharf, and loaded 250 
tons of bunker coal, all within forty-five hours. 


A new form of transport specially suited to Siberian 
conditions has been devised by a Russian engineer, Mr. 
I. M. Kozinetz. From the reports which have reached this 
country it appears that the idea is to tow loads on sledges 
over the frozen rivers by means of an oil engine tractor. 
The tractor is carried on sledge runners and gets its grip 
on a light flexible rail laid on the ice. The rail is made in 
5-kilom. lengths and is anchored only at the ends, so that 
it may be readily dismantled and rolled up when the ice 
breaks up. Trainloads of 125 tons are suggested. 


Tue authorities at Colombo have under consideration 
a scheme for the reclamation of swamps at Colombo. The 
harbour engineer has expressed the opinion that the possi- 
bility of utilising harbour dredgings for the purpose of 
reclamation deserves consideration, but that the scheme 
is likely to be expensive, as the distance of 8000ft. between 
the low-lying land and the harbour would necessitate the 
installation of sub-stations or boosting pumps. But the 
example of Karachi, where similar work has been executed, 
shows that it could be successfully done. The initial 
cost is estimated at Rs. 14 lakhs. There is also a proposal 
to excavate a wet dock basin covering an area of 115 acres 
with a view to increasing the accommodation of the port 
and using the dredged material to fill the swamps. 


One of the most interesting features in the development 
of electrical enterprise in Victoria is, says the Industrial 
Australian, the electrified farm. By means of grouping 
themselves together, farmers in various parts of the State 
have been able to ensure a supply of electrical energy at 
costs almost equal to the city, for such grouping has made 
possible a supply of electricity from high-tension lines 
through temporary transformers. The latest addition 
to the number. of groups already in existence is a group 
of farmers adjoining the road between Rubicon and Thorn- 
ton, whose property lies adjacent to the high-tension trans- 
mission line running from the Rubicon Falls Power Station 
to Alexandra. The State Electricity Commission had found 
it possible to make provision for the supply of energy to 
this group by means of a single step-down sub-station, 
and a certain amount of low-tension reticulation, the 
farmers themselves supplying the necessary service lines. 
AT a recent meeting of the Commissioners for the Port of 
Caleutta the report of the Committee appointed in Sep- 
tember, 1926, to consider the type of mechanical plant 
best fitted for the shipment of coal in the Commissioners’ 
Docks, was presented. At the outset the Committee 
decided, according to the Iron and Coal Trades Review, 
that it was inadvisable to re-erect the belt conveyor plant 
which was dismantled at the end of 1923. Subsequently 
steps were taken to obtain plans and estimates of the 
various types of plant, the use of which might prove satis- 
factory. After taking all factors into consideration the 
Committee decided that an improved Beckett plant with 
two tipplers and self-trimming appliances would be the 
most economical and satisfactory type of plant for local 
conditions. Subject to the dominant condition that a 
suitable berth could be found for this plant, and that satis- 
factory railway arrangements could be made to feed it, 
the Committee agreed to recommend the Beckett type of 








part of which is already in operation.” 





plant. 
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Mechanical Engineering in the Army. 


THE changes in the organisation of the Army 
which were announced by the War Office last week 
and which, it is believed, will come into effect on 
October Ist, cannot but be viewed by all engineers 
who are interested in mechanical traction with 
misgivings, and by all who desire to see the mecha- 
nisation of the Army carried out efficiently and 
economically with anxiety. With those aspects 
of the new scheme which touch only the reorgani- 
sation of certain branches of the Army we need not 
concern ourselves. They are entirely outside our 
province. It may be that they are already overdue 
and that they will effect economies in administra- 
tion. They are the business of the soldier, not of 
engineers, and we shall leave the criticism of them 
to those who are better fitted than we are to deal 
with that complicated subject. It is only in as far 
as such internal reorganisation appears to affect 
the progress of motor traction—essentially a 
mechanical engineering problem—in the Army 
that we feel called upon to give voice to an anxiety 
which is felt by all civilian engineers. 

With this limitation we need consider only a 
small part of the reorganisation scheme, that part 
which will place the responsibility for the design, 
provision, repair and so on of all the wheeled 
mechanical vehicles of the Army in the hands of 
the Master-General of the Ordnance at the War 
Office and in the hands of a Deputy Master-General 
of the Ordnance in case of war. The only vehicles 
not affected by this order are those on the estab- 
lishment of the Royal Army Service Corps. That 
corps will continue to provide and maintain such 
vehicles, but we understand that the design of 
them will be entrusted, with that of all other 
vehicles, whether wheeled or tracked, to the Master- 
General of the Ordnance. Now, we need not 
remind our readers that during the war it was the 
R.A.S8S.C. which undertook the gigantic task of 
organising and maintaining mechanical transport, 
nor need we remind them that in the course of 
years a very competent body of men with technical 
knowledge of mechanical vehicles has been built up 
within that Corps. The officers have been trained 
not alone by familiarity with the machines in ser- 

















| vice, but by prolonged attendance in the works of 
| manufacturers where machines for the Army are pro- 
duced. As a consequence, the Corps possesses at 
the present. moment a number of officers who are 
not only thoroughly acquainted with the duties 
and difficulties of mechanical vehicles in the field, 
but have in many cases an adequate, and in some 
cases a thorough, grasp of the principles of design. 
It seems astonishing—it is certainly a matter 
calling for further explanation—that this Corps 
is now to be deprived of duties which it has per- 
formed admirably, and that those duties are to be 
entrusted to another Corps—the Royal Army 
Ordnance Corps—which has a very limited know- 
ledge of the problems, nothing approaching the 
experience of the R.A.S.C., and lacks that admirable 
body of officers and men trained in automobile 
engineering which the latter Corps has built up 
in the past fifteen to twenty years. Furthermore, 
if we have understood the intention of the War 
Office aright, the R.A.S.C. will no longer be allowed 
to design even those vehicles which are on its own 
establishment and concerning the requirements of 
which it may reasonably be supposed to have 
intimate technical knowledge. The valuable 
experience acquired in the course of years by the 
Army Service Corps is by a stroke of the pen to be 
sacrificed and the services which that Corps 
has performed so admirably are to be transferred 
to a Corps which is lacking both in the special 
personnel and experience, and which is believed 
to be out of sympathy with the recent remarkable 
developments of wheeled traction. There may 
be a full and satisfying defence of an action 
which has caused so much surprise, and we 
cannot help feeling with our eminent daily con- 
temporary, The Times, a regret that action was 
not delayed until the whole matter could have been 
discussed in Parliament, when the intentions of the 
Army Council might have been made clear to the 
general public. 

| We have said that the change is viewed by 
| 





engineers with misgivings. The foundations of 
| those misgivings are not far to seek. Whilst the 
Army Service Corps is not, technically, an engi- 
neering corps, it has, under the impulse of mecha- 
nisation, become imbued with engineering prin- 
ciples, and its officers are in close touch with the 
builders of tractors and lorries. The Army 
Ordnance Corps is in a very different position. 
It has, of course, acquired some mechanical know- 
ledge through the tanks and dragons which are on 
its establishment, but those are very specialised 
machines which call for a different class of experi- 
ence than that which is needed for the design of 
transport vehicles. Finally, there is a fear that 
the result of the change will be a reduction of the 
influence which civil mechanical engineering has 
been able, through the R.A.S.C., to exert upon 
design. No one can doubt that that influence has 
been beneficial, and that the mechanisation of the 
Army owes more than can be told to the experience 
which the manufacturers of vehicles have put at its 
disposal. Hence it would seem that engineers 
have reasons for regarding the change with sus- 
picion, and for asking that more detailed par- 
ticulars of the Army Council's intentions should be 
placed before them. 


Tariffs for Electricity. 


Tue price of electricity is a fashionable subject 
of discussion. Great schemes are proposed with a 
view to reducing the cost of electric power, and 
rosy, probably much too rosy, are the pictures of 
the benefits to industry which these schemes are 
destined to effect. Meanwhile, with things as they 
are, two different lines of argument are often 
heard. On one side it is claimed that the best way 
to bring about a reduction in price is to increase 
the demand for electricity, and on the other it is 
maintained that to increase the demand the price 
must be made more attractive. If the attractive- 
ness of a price was dependent only on its lowness 
the argument would be a circular one and as futile 
as that concerning the priority of the hen or the 
egg. But attractiveness can exist without a very 
low price, for it is certain that methods of charging 
may be such as to facilitate or hinder the extension 
of business independently of price. From this point 
of view there is probably no industry more unfor- 
tunate than that of electricity. In ordinary com- 
merce a man asks and obtains a definite price for 
goods per pound, per cubic foot, per square yard, 
or per any other unit appropriate to the material 
dealt in. A quotation indicates clearly what he will 
have to pay, and the verification of the account 
afterwards is extremely simple, If he buys elec- 
tricity, however, he is eve, wa with quite a 
The price per unit is 





different state of affairs. 
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usually concealed by methods of quotation which 
have no parallel in ordinary business, and what it is is 
hardly known until—after the bill is presented—the 
total sum demanded is divided by the number of 
units purchased. The consequence is frequently 
a strong sense of dissatisfaction,, which, com- 
municated to others, may neutralise many efforts 
of the supply authorities to extend their business. 
Furthermore, apart from the surprise which he 
may experience when he reckons up the price per 
unit, the ordinary consumer fails to see why the 
system of charging should include, maybe, a fixed 
sum per quarter based on the rateable value of his 
house, or on the number of rooms it contains, or 
on the number of lamps installed, or on some other 
fact which has no definite bearing on the quantity 
of electricity he has purchased. He looks also, 
without much enthusiasm, though perhaps with 
less suspicion, on the multitude of special rates 
quoted per unit of electricity, according as it is to 
be used for heating or cooking appliances, for base- 
ment or shop window lighting, for lifts, for services 
during restricted hours only, and with or without 
special circuits, special meters, meter rents or 
minimum charges. The complication at which 
things have arrived is illustrated by the tariff list 
of a municipality we have before us in which, 
neglecting reductions due to sliding scales and also 
leaving out of account minimum charges and fixed 
charges, there are quoted no less than seven different 
prices per unit, according to the services for which 
the electricity is to be used. 


This state of affairs has grown up partly as a 
result of well-intentioned attempts to popularise 
the use of electricity and partly with the desire to 
charge “scientifically.” It was thought to be 
scientific to try and make each consumer pay a 
total sum per quarter made up of a fixed charge 
supposed to cover the charges on the capital spent 
to give him service, and a price per unit to cover 
the operating costs of the system. For a genera- 
tion or more this doctrine has been preached, and a 
few years ago a certain municipality had a pam- 
phiet specially written for its constituents with the 
object of proving that it was the only fair plan. 
But whatever one may think of the principle, the 
fact remains that there is no way of expressing the 
relative capital costs of supplying two different 
establishments with electricity by any manageable 
formula. All attempts to do so are crude in the 
extreme, and there is no agreement even as to 
which of them is the fairest. The ordinary con- 
sumer, moreover, asks himself in what way a unit 
of electricity differs from any other article which 
he purchases, so as to justify the demand for a 
fixed charge for the privilege of being served, in 
addition to a price per quantity. The argument 
that because, unlike gas, electricity cannot be 
stored and the seller must therefore recover a 
fixed charge in respect of his capital will not 
bear examination. A purveyor of any storable 
article could retort that he also must make a fixed 
charge to cover the capital and depreciation charges 
of the stock he keeps, not to mention the ordinary 
capital he has had to expend to be in a position to 
supply his goods at all. The only reason why 
many of the complicated charges for electricity 
can exist is that the supply of electricity is a 
monopoly. The consumer does not like them and 
does not understand them, but he has no option 
but to pay them or go without his service. Every 
tradesman suffers from capital charges on his busi- 
ness, bad load factor, and varying cost of delivery 
in relation to value of orders, but he has to bear 
those troubles on his own shoulders. If a grocer, 
in an endeavour to charge “ scientifically,” were 
to say to his customers: ‘‘ You must first pay £x 
per quarter for the privilege of dealing at my shop, 
this sum depending on the size of your house, and 
then every pound of cheese you buy will cost you 
y pence, but if you promise only to ask for cheese 
during my slack hours you shall have it at a special 
rate. Furthermore if you live beyond a certain radius 
you must contribute to the cost of my delivery van,” 
he would soon find his trade go to his rival who 
said: ‘‘Cheese at my shop is z pence per pound 
at any hour of theday. You can use it for what you 
like. I give large discounts on large quantities, 
as I can sell and deliver a ton more cheaply than 
a pound.” The fact that whenever there is com- 
petition the principle of a simple definite price 
per unit, with discounts on a sliding scale 
for quantity, the price being unaffected by 
the use made of the purchase, is universal, 
shows that it is what the public wants and 
understands, and electricity undertakings might 
well reflect upon this point of view. The 
consumer likes to know beforehand what he will 


‘ 
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done, his bill eventually works out to a certain 
price per unit, it would be well if some such figure 
could be quoted to him plainly in the first place. 

When electricity is sold in large quantities to 
manufacturers, it is generally on the basis of a 
contract for a term of years. In such a case it is 
usual for the contract to include a coal clause, 
according to which the price per unit varies with the 
price of coal. Since coal forms so large an item in 
generating expenses, such a clause is really neces- 
sary, as without it an electricity undertaking 
could only safeguard itself against serious loss by 
quoting a price high enough to cover all possible 
fluctuations of the coal market during the term of 
the contract. It is therefore to the interests both 
of consumer and supplier that there should be some 
pre-arranged method of dealing with circumstances 
which neither party can control. While nobody 
can question, in principle, the fairness of a coal 
clause, the way in which such clauses are drawn up 
is often of very questionable fairness. The usual 
form is to stipulate that for every shilling per 
ton increase in the cost of coal above some fixed 
basis, the price charged for electricity shall be 
increased by some stated fraction of a penny per 
unit. There are contracts running to-day in which 
the basis price of coal is taken at 9s. per ton, and 
the price per unit is increased 0-04d. per shilling 
rise in coal. ‘There are others in the same neigh- 
bourhood and made with the same industry with 
an increase of -014d. per shilling on a basis price 
of 15s. per ton. If, therefore, coal rose from 15s. 
to £1 per ton—and the average cost during last 
year was considerably greater than this—the excess 
price owing to this rise would be 0-2d. per unit 
in one case as compared with 0-070d. in the other. 
The advantage given to the consumers with the 
smaller increment rate, over their less fortunate 
rivals in the same class of business, cannot be 
justified by any difference in magnitude or nature 
of load, because it would not exist at all except for 
a rise in the price of coal above 15s. per ton. There 
is also another way of looking at the increment 
rates in coal clauses. An increase of Is. per ton 
in the price of coal is equal to an increase of 
0-00536d. per lb. Ifa power company can generate 
current for a coal consumption of 2-5 1b. per kWh 
sold—and that is a very liberal allowance for a 
large company—its fuel costs will only increase by 
0-0134d. per kWh for every shilling per ton that 
the price of coal rises. A little arithmetic will also 
show that to justify the increment rate of 0-04d. 
which some consumers are still asked to pay, the 
power company must plead guilty to a coal con- 
sumption of more than 7-4 lb. per kWh sold—a 
figure to which even the smallest private plant 
would be loath to own—or claim a right to make 
a large profit out of its coal clauses. We are certain 
that no power company in the kingdom could do 
the former or would do the latter, any more than 
it would willingly differentiate unfairly between 
customers in the same industry. But the fact 
that such anomalies exist shows that in purchas- 
ing electricity, as other things, it is advisable for 
the buyer to see that he understands and approves 
the terms before he makes a deal. 








The British Association. 
No. IV.* 
SECTION G.—ENGINEERING. 
SUPER-TENSION CABLES. 


Mr. Percy Dunsheath, head of the research labo- 
ratories of W. T. Henley’s Telegraph Works, Ltd., in 
a paper on “ Super-Tension Cables,” delivered on 
Monday, September 5th, said that for the purpose of 
the paper he defined a super-tension cable as one 
employed for transmission at 30,000 volts and up- 
wards. The prime consideration in raising cable 
voltage was economy. Prices of cables, transformers 
and switchgear had been taken out for total load 
capacities of 20,000 kW, 50,000 kW, and 100,000 kW, 
and distances of 50 miles, and the figures showed that 
the capital cost of a 10-mile system—cable, trans- 
formers and switchgear down to 6600 volts at each 
end in all cases—varied with the transmission voltage 
adopted. With a 100,000 kW transmission the prime 
cost continued to fall right up to 132,000 volts. That 
effect was not so marked with 50,000 kW, and with 
only 20,000 kW the capital cost began to increase 
again as 66,000 volts was exceeded. Again the losses 
in the cables and transformers fell as the voltage 
increased, but at a diminishing rate, owing to the 
increase of dielectric loss. At the higher voltage the 
latter might even exceed the copper loss. 

Dealing with dielectric characteristics at higher 
voltages, Mr. Dunsheath said the dielectric material 





which had established itself above all others for trans- 
mission cables was oil impregnated paper, and cables 
made with that material had many important and 
interesting electrical characteristics. The pheno- 
menon of dielectric losses in cables was fairly widely 
appreciated, and naturally those losses had a bearing 
on the current-carrying capacity, particularly at the 
very high voltages ; but in addition the magnitude 
of the loss was important as a criterion of the quality 
of the cable. That factor could be largely controlled 
by care in selection of raw materials and in the pro- 
cesses of manufacture ; but low loss could be attained 
| at too high a price, as a low loss cable might have 
undesirable characteristics in other directions. 

The nature of the deterioration and possible ulti- 
mate failure of a cable resulting from conditions 
accompanying ‘ionisation’? was complicated anc 
somewhat obscure, but there were one or two out- 
standing features resulting from recent experimental 
observations which pointed the way to a complete 
explanation. When a cable was dissected paper by 
paper, after being subjected to a prolonged high 
voltage test, some of the papers were sometimes found 
to have become charred in a peculiar tree-like forma- 
tion. Papers marked in that way might be found in 
different parts of the dielectric, and not necessarily 
on the outside or even next to the conductor. They 
were evidently produced by a discharge taking place 
along the surface of the paper and must originate in a 
discontinuity of contact between adjacent papers. 
Such a space or “ void,”’ which was due to imperfect 
filling of the cable, was no doubt the seat of com- 
plicated movements of the impregnating oil under the 
effect of the electric stress. 

In designing cables for high voltages the question of 
stress was one which called for careful consideration. 
There was a certain amount of evidence to show that, 
for a given thickness of dielectric, a cable with a small 
conductor would stand a higher voltage than one with 
a large conductor, that, of course, being quite opposed 
to expectation based on maximum stress. 

In the latter part of the paper, Mr. Dunsheath 
dealt with metal-sheathed and metallised core cables 
discussed in his recent paper before the Institution of 
Electrical Engineers. He expressed the opinion that 
for 33,000 volts and over, there was no question at 
all that the cores should be metallised, and possibly 
the change should be made at even lower voltages than 
that. At 66,000 volts the metallised three-core cable 
could be used satisfactorily with the single-core cable 
as a possible alternative, while at still higher voltages 
the single-core cable held the field. That type had 
obvious advantages ; it was simple in construction, 
handling and jointing; it had good heat-dissipating 
properties, and could be manufactured in longer 
lengths than three-core cable. Quite a large quantity 
of single-core cable had been laid for 60,000 volts, 
notably in Paris, in this country on the North-East 
Coast, and in other parts of Europe and America. 

Although the recent adoption by the Electricity 
Commissioners of 132,000 volts as a standard pres- 
sure for extensive long-distance interconnection in 
this country had presumed the use of overhead lines, 
it was clear that the decision brought into prominence 
also the question of underground cables for that 
voltage. Up to the present no such cables had been 
laid in Great Britain, but several schemes were in 
hand abroad, notably in the United States. Four years 
ago the first 132,000 volt cable installation, about a 
mile in length, was laid down in Italy. Two years 
ago schemes were adopted in New York and Chicago 
about 12 and 6 miles long respectively. In both cases 
oil-filled single-core cables had been adopted. The 
conductor, which had a total section of about 0-5 
square inch, was constructed by laying copper wires 
over a copper spiral. The thickness of insulation was 
0-72in., and the outside diameter of each cable 3- lin. 
There were two lead sheaths with a reinforcing spiral 
of copper tape between the two. Oil was employed 
for impregnation, and in service a head of oil was kept 
on the hollow centre by means of conservator tanks 
housed at intervals along the route a few feet above 
the level of the cable, and connected to special joint 
boxes of a rather complicated design. The drum 
lengths of cable were about 150 yards, and in both New 
York and Chicago the cables were drawn into concrete 
ducts. 

Mr. W. B. Woodhouse (Yorkshire Electric Power 
Company) said that the present state of the cable art 
in this country was quite obviously unsatisfactory. 
The cable makers had been pressed forward perhaps 
rather too rapidly. As the result of oil-insulated paper 
for 11,000-volt cables proving so successful, everybody 
was encouraged to believe that the same dielectric 
would prove equally satisfactory for 33,000 volts. 
That had not been the case, and there were two out- 
standing points to be faced. The first was, Had we 
reached the limit with that particular type of dielee - 
tric ? Paper, either lightly or heavily impregnated 
with oil, had its definite limitations, and an illustra- 
tion by the author of a 132,000-volt cable was an 
interesting reversion to a cable invented fifty years 
ago by Brooke, in which a cable was placed inside 
@ pipe and was surrounded with certain matter to 
keep the cable from contact with the pipe, oil in that 
case being depended upon as the insulator. Oil, 
however, was not quite so satisfactory from that 
point of view as it might be, and perhaps a possible 
solution in the future would be to use a spongy 
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to be tackled. The second was the limitation of the 
three-core type of cable. When the Hochstadter 
type of cable was first put forward some years ago 
it was almost generally condemned. It seemed to 
have dangers, and everybody was confident that 
although the tangential dielectric stresses were 
realised, they would not be very serious. To-day, 
however, he thought it could definitely be stated that 
with the present type of insulation we were getting 
near to the limit with three-core cables. Speaking as 
a user, he was sorry to think that we should be forced 
to that limit for pressures such as 33,000 or 66,000 
volts, and he hoped and believed that the cable 
makers would find a solution of the difficulty. 

Professor W. Cramp said he liked the paper because 
it exhibited a candour which was not always forth- 
coming when a representative of a well-known firm 
of cable makers talked about its products. Reference 
was made in the paper to the necessity for linking up 
overhead lines at 132,000 volts direct with under- 
ground cables with no transformer in between, but 
trouble was bound in such circumstances 
unless great care was taken. The overhead line had 
very different constants as regards its oscillation fre- 
quency from those of the underground cable. It had 
a much larger inductance and a much smaller capacity, 
and therefore would naturally have across its ends, 
when a short circuit occurred, a much higher potential 
difference than the underground cable. That point 
must not be overlooked because the pressure in such 
circumstances was not limited to the 132,000 volts 
for which the cable was designed. The additional 
risk must be taken into account when dealing with the 
question of linking up overhead cables of the kind 
referred to with underground cables at 30,000 volts. 
The author rather suggested that three-core cables 
now manufactured for 30,000 volts without any 
sheathing were satisfactory. The trouble was, how- 
ever, that whilst for 22,000 volts that type of cable 
was entirely satisfactory, unaccountable breakdowns 
were taking place on cables working at from 30,000 
to 33,000 volts. For that reason he would like cable 
makers to put the limit for plain core cables with 
Hochstadter or similar sheathing at not above 30,000 
volts. With cables from 66,000 to 132,000 volts, 
it seemed to him essential that they should be of the 
single core type. 

Mr. H. W. Clothier said that much had been written 
on the question of inter-sheathed cables by Major 
Taylor, and he asked the author's views as to their 
prospects. He asked the question for the reason that 
with switchgear it was found that the condenser type 
of insulator, which gave a more even distribution of 
dielectric was essential, and it might be 
useful in cable work. As to the reinforcing strands 
in the author’s 8.L. cable, could they be used for 
remote control of a sub-station and automatic pro- 
tection of cables ? Were the strips of copper ? 

Mr. Dunsheath, replying to the discussion, pointed 
to the difference in the views expressed by Mr. Wood- 
house and Professor Cramp, and added that for the 
present he would place the limit at 33,000 volts for 
cables with the metal sheaths on either the 8.L. or 
Hochstadter systems. The principle was the same 
in the twosystems. The use of non-magnetic materials 
was a question of cost. There was no objection to 
using non-magnetic materials from the technical 
point of view. As to the reinforcing strands 
mentioned by Mr. Clothier, they were made of steel, 
and they had been made as a separate armoured 
eable used for protection purposes or for remote 
control. 
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SWITCHGEAR FOR ALTERNATING CURRENT. 


Mr. H. W. Clothier, in a paper on “‘ Switchgear for 
Alternating Current,’ said that to-day there was a 
clear-cut distinction between continental, American, 
and British switchgear for normal power station work 
and for transmission at voltages for which cables were 
available. Continental gear was generally light, with 
somewhat scanty protection, and instead of attempt- 
ing to break all heavy short circuits on the circuit 
breaker without damage the policy was adopted of 
placing the breaker in such a position that in the event 
of its failure the oil and flame might expend their 
energy by breaking through weak doors into the out- 
side atmosphere. American policy had taken its 
power station switchgear to extremes in protection 
and had gone to the expense of great buildings in 
which the components of the switchgear were sepa- 
rated completely, and sometimes a separate section 
of the building was used to house each individual 
phase. The circuit breakers were generally stronger 
than continental breakers ; an attempt was made to 
install them to stand up to heavy duty without injury, 
and every precaution was taken to lighten the stresses 
by reducing the short-circuit currents, for which 
purpose reactances were liberally used and radial 
feeders were commonly employed. British designs 
on the whole led to still stronger circuit breakers. 
They tended to reduce expenditure on buildings by 
making the switchgear take a complete unit form, 
entirely contained within a strong metal enclosure. 
Thanks to that construction, none but earthed metal 
could be touched and risks of fatal shock were there- 
fore minimised. 

A broad view of the relative positions of British 
and American designs showed that while we were 
extending the use of labour-saving automatic and 


field of application in America, the Americans were 
paying more attention to the saving of space and 
avoidance of life risks which we had secured by our 
metal-clad construction. In respect of dimensions 
of plant we were following in their trail, but they had 
frankly admitted that in systems for the protection of 
plant and the maintenance of a continuous supply 
their differential timing devices for selective isolation 
of faults had not proved sufficiently flexible to 
maintain the maximum integrity of such systems. 
It was possible that the Americans had set too 
much store upon the periodical testing of cables 
and the like by high pressures as a means of 
discovering weakness before the occurrence of 
faults, while we had on the whole left the testing 
alone and had endeavoured to equip our gear 
that it would isolate faults instantaneously 
without interruption of supply. Both methods had 
their bad features. In one case too much testing 
tended to stress the plant and led to failures, and in 
the other the attempt at instantaneous and ultra- 
sensitive operation under fault conditions had not 
always anticipated unbalancing phenomena such as 
those occasioned by high-frequency surges, which 
had not infrequently tripped out sound sections of 
supply systems inadvertently. 

In the design of actual circuit breakers the interest- 
ing characteristic was found that in many cases the 
British breakers were larger and stronger for similar 
ratings than the American. But now it would appear 
to be almost universal practice in Britain and America 
to stiffen up the construction, either by very strong 
exterior tanks, or by the use of so-called explosion 
pots immediately surrounding the arcing contacts. 
The author then indicated some of the problems and 
the lines on which they are being or may be solved. 

One of the problems incidental to the introduction 
of high supply pressures, such as those of 66,000 volts 
and upwards; with consequent low values of primary 
currents for the largest amounts of energy, was the 
need for very sensitive metering. The requirement 
of simplicity in the construction of current trans- 
formers permitted the use of only one primary turn, 
and the iron core must be of large circumference 
to clear the bushing insulators. New metal alloys 
for the core helped in obtaining a maximum amount 
of energy in the secondary circuit from the restricted 
number of primary ampére turns, and I?R losses were 
kept small by using small secondary currents. 

Commenting on the manner in which the present- 
day call for economy has stimulated a large amount 
of initiative in design, Mr. Clothier said that so long 
as those efforts were exerted towards eliminating 
dispensable switches and other control apparatus they 
were healthy ; but if they also led to a lowering of 
quality in the units that remained they were retro- 
grade. For instance, a fashion was growing in the use 
of kiosks containing high-tension connections and 
transformers for sub-stations, in which were bare 
terminals and isolating switches, and other danger- 
ously exposed conductors. If it could be ensured that 
the interior would not be accessible while it was alive, 
a metal kiosk used as a covering possessed to some 
extent the recommended metal-clad features ; but 
the practice seemed to be developing in such a way 
as to lead to the inclusion of a complicated mesh of 
change-over devices for alternative connections, 
and in the long run there were bound to be accidents. 
Instead of a multitude of bare conductors crammed 
into a small steel building, it was preferable to use 
the absolute minimum of entirely metal-clad com- 
ponents, erected in the open air, and surrounded 
only by a fence sufficient to prevent interference. 

Whilst the call of economy was unrelenting, con- 
cluded the author, economy was not only required in 
the initial cost ; it must equally be secured in main- 
tenance and running costs and in the elimination of 
housing, of expensive protection against fire and 
other hazards and of risks to life. The mechanical 
construction of the moving parts, the tipping mech- 
anism, and the weatherproof qualities of switchgear 
were becoming more and more perfect as a result of 
lengthening experience in the design and manufacture 
of both indoor and outdoor types, so that the future 
should see a stage of development in those directions 
that would give practically entire immunity from 
mechanical failure. 

Mr. W. B. Woodhouse (Yorkshire Electric Power 
Company) said that switchgear for alternating current 
was one of the real blots that the electric supply 
engineer suffered from at the present time. It was 
about the most inefficient thing on their systems. If 
the high-pressure system which the Government 
contemplated was adopted and systems were con- 
nected to a station, say, of one million kilowatts, 
should a farmer want a 5 H.P. motor, a switch had to 
be put in, not to carry the 5 H.P., but to withstand 
the destructive blow of interrupting a circuit with 
one million horse-power behind it. That was an 
appalling state of affairs for the engineer to contem- 
plate, and he imagined that if the water engineer had 
to put a 48in. sluice valve for every kitchen sink 
there would not be much in the way of public water 
supply. That must be remedied, and Mr. Clothier 
had mentioned some of the work that was going on. 
In that connection he was very pleased to hear a 
reference to the work of the Electrical Research Asso- 
ciation. He himself had the honour this year of being 
President of that Association, and he knew how well 
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central control plant, which had had a very large 





it was doing its work with the limited funds it had, 


and how very much better work could be done if 
it had rather more money, and had one of these 
larger systems to make tests upon. In the near future 
he believed the Research Association would be able 
to go rather more fully into the matter. On the 
question of protective devices, Mr. Woodhouse said 
that most of those engaged in the industry had in 
recent years adopted protective devices, either because 
of weak apparatus or faulty methods, and as a result 
the experience of most people had been that the pro- 
tective devices gave as much trouble as the apparatus 
they were designed to protect. We had got past that 
stage now, however, and the principles of the inter- 
locking switchgear enunciated by Mr. Clothier, if 
properly carried out, were a tremendous advance. 
Nevertheless, he hoped that still simpler methods 
would be evolved and that we should not find it 
necessary to make so many additions to switchgear. 

Professor E. W. Marchant, referring to the point 
made by Mr. Woodhouse concerning the necessity 
for putting in very large circuit breakers when con- 
necting to a large supply, said he had been told by the 
engineers in Liverpool that the damage on their 
switches was less when using motor generator sets 
than when using rotary converter sets. He did not 
wish to drag in the question of motor generators 
versus rotary converters, but it was an interesting 
point because if the circuit of a generator connected 
to a motor generator was broken the limiting current 
obtainable on the motor was that corresponding to 
the short circuit of the machine and there was not 
the large kVA at the break that had been mentioned. 
That, of course, applied to direct current. With 
alternating current it did not apply because there was 
simply a reactance and a transformer between the 
power station and the point where the current was 
broken. Referring to the placing of large control 
gear outside, Professor Marchant asked if the author 
could give any comparative figures of the cost of that 
type and of other types to be placed inside buildings. 
It seemed possible that the cost of making the appa- 
ratus weatherproof might be greater than erecting 
buildings for the purpose. 

Mr. P. Dunsheath said that Mr. Clothier had 
evidently adopted the motto “ Safety first ’’ in regard 
to electrical apparatus, and in that respect he was 
doing excellent work for the industry as a whole. 
The argument usually put forward was that that 
added to the cost, but when all points were taken into 
consideration the extra cost was very little and the 
added security more than justified that cost. A point 
not emphasised sufficiently was the advantage of 
safety first methods in relieving the mental stress of 
the users. 

Mr. Clothier regretted that he could not give 
figures, but experience already had shown that iron- 
clad switchgear of the type he had proposed for erection 
outdoors was economical. It had been adopted in 
connection with the Barking power station and cost 
was the predominating factor there. The use of iron- 
clad switchgear would have stopped long ago if it 
had not proved economical from the point of view of 
the cost per kilowatt controlled. A very large power 
station now being erected in America was to adopt 
that system. High cost of buildings had to be taken 
into account and also possible risks from oil when 
used under cover, which out of doors need not be 
bothered about. 

(To be continued) 
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Strengthening a Bridge Over the 
River Don. 


THE bridge dealt with in this article carries the 
L. and N.E. Railway Company’s main line from 
Sheffield to Doncaster, Hull and Grimsby, over the 
river Don, and is situated between Tinsley and Rother- 
ham, about a mile west of the latter station in the 
vicinity of the Templeborough Steelworks of Steel, 
Peech and Tozer, Ltd. It was built about sixty 
years ago, the line between Tinsley and Rotherham 
being opened for traffic in 1868, and consisted of two 
spans of 100ft. each measured on the skew, the angle 
of skew being 45 deg. 

The superstructure is of the through type and con- 
sists of four wrought iron box main girders each 106ft. 
long, 7ft. 8in. deep and 2ft. 6in. wide, 27ft. 6in. clear 
apart, with cross girders, of which there are forty of 
full length, spaced 4ft. 8in. apart. The old cross 
girders were of wrought iron and of the plate type 
2ft. deep and 12in. wide, and rested on the bottom 
angles of the box girders, the web of the cross girders 
being attached to the stiffeners of the box girders. 
The deck of the bridge was made of 4in. longitudinal 
planking placed on top of the cross girders and carried 
the ballast and a cross sleeper road. The rails over 
the bridge are on a curve of 36 chains radius. The 
abutments are built of stone, and two cast iron cylin- 
ders each 6ft. diameter filled with concrete or brick- 
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that clay extended to a depth of 42ft. below rail level, | 
or 22ft. below the bed of the river. For the next 8ft. 
in depth the boring indicated hard bind and at 52ft. | 
coal measures were met with. In carrying out the | 
work, however, two of the piers north-west and south- | 
east were founded on hard rock at a depth of 30ft. 6in. | 
below rail level, and the other two, north-east and | 
south-west on hard black shale at a depth of 34ft. 
and 36ft. below rail level respectively. 

Piers.—The piers which support the steel cill girders 
are built of solid brickwork in 3 to 1 cement mortar, 
brindled Staffordshire bricks being used. The piers | 
are llft. 6in. long, 6ft. wide, 8ft. high with cut- 
water edges. They are built on 12ft. by 8ft. concrete 
beds from 9ft. to 14ft. thick, the conerete being in the 
proportion of 6 parts of Trent gravel, 2 of sand and 1 
of cement. The tops of the piers are finished with | 
fine cement concrete Ift. 6in. thick and weathered, | 
the concrete being in the portion of 224 lb. of cement | 
to 9 cubic feet of aggregate jin. gauge, with sand sufti- 
cient to fill the voids. These concrete tops form the 
seatings for the steel cill girders. As already pointed 
out, the piers are built on either side of the bridge clear 
of the existing girders in order to facilitate the erection 
of the piers, particularly as regards the driving of the 
steel sheeting round the excavations. 

In carrying out the work interlock steel sheeting | 
20ft. in length was driven round the site of each pier 
to enable the excavation to be carried out and the 
piers to be built. In excavating for the south-west 


ELEVATION 


TOC 
Pa we Ba 


bys — Na 








PLAN 


y Evisting Man Girder 108-0" long 


STL 


a 


ELEVATION OF CILL GIRDER 


New Rai! Level 





Under side of Cower Plate 
Man Cinder 


— 


MTL 


od = ==: 
Existing Main Girder 1060" tong | 


fixed at the centre of the cill girder over the side and 
clear of the existing bridge. The cill girder was then 
lowered to a little above the level of its bearings on 
the piers, and whilst still in the crane hook slewed 
round under the bridge into such a position that its 
centre line coincided with the centre line of the two 
piers. At the position now occupied by the end of 
the girder under the bridge a temporary hanger 
consisting of R.S. joists had been slung from four of the 
eross girders of the bridge to receive the end of the 
new cill girder. From this hanger joists were fixed 
on to the pier ahead along which a roller path was laid. 
The girder was then moved forward slightly and 
lowered on to the roller path and also on to rollers on 
the rear pier, the crane hook being then detached. 
The girder was rolled forward into its final position. 
In the case of the western cill girder it was un- 
necessary to provide a hanger, as the two piers are, 
at normal water level, just clear of the edge of the 
river. It was therefore possible to build up a timber 
runway from the ground level below ; otherwise the 
method of erection was similar to that described 
above. The two cill girders were placed in position 
in 1}? hours. 

Rocker Bearings.—The main box girders are sup- 
ported on the cill girders by means of rocker bearings. 
These are shown in Figs. 2 and 3 and also in the drawing 
Fig. 5. The actual bearing itself consists of a rocker and 
rocker seating of forged steel with machined bearing 


surfaces. The rocker has a radius of 48in. and is 
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FIG. 5—-L. AND N.E.R. BRIDGE 


work sunk in the river bed support the box girders 
at the centre of the bridge in the river. 

Fig. 1 shows the bridge before strengthening. 

As there was considerable vibration and oscillation 
during the passage of traffic over the bridge and also 
deterioration in the webs and flanges of the cross 
girders, and, further, to provide for the increased 
stresses due to the modern heavy locomotives now 
in use, it became necessary to strengthen the bridge. 

As the main girders were generally in good condition 
they have been allowed to remain. In order, however, 
to reduce the stresses in them, and also to reduce the 
load on the two cast iron cylinders—-some settlement 
having taken place on the bearing plate on the top 


of the southernmost cylinder—it was decided to halve | 


the spans by placing an additional support under 
the centre of each box girder. These supports also 
have the effect of steadying the bridge and reducing 
oscillation and vibration. The method of strengthen- 
ing the structure is shown on the accompanying 
drawing. 

These new supports each consist of two brick piers 
built one on each side and clear of the existing bridge 
with a steel cill girder on the top of the piers 
from which the main box girders are supported on 
rocker bearings. In addition, forty of the old cross 


attached to the main box girders, and a new timber 


deck flooring has been provided with fixed roads, all | at the lower ends. 
| position on the piers was carried out as follows :— 


ballast being eliminated from the bridge. 


bottom of the steel sheeting. 
the steel sheeting and the timber sheeting were after- 
wards drawn. 
| by pumping, a 6in. centrifugal pump driven by a 
vertical boiler being used for the purpose. 
| shows the piers in position. 


box girders are given additional support are also 
shown in Figs. 2 and 3. 
| 42ft. 74in. long, 6ft. deep over angles, and 2ft. 3in. 
| wide over flange plates, and weigh approximately 
30 tons each. 
| plates at each end 5ft. long by 4ft. 6in. wide and fin. 
| thick, which bear on cement seatings on the fine 
| concrete caps of the piers. 
| bolted down to the piers by means of four 1 fin. | 
girders have been replaced by new steel girders securely | diameter steel bolts 6ft. 4in. long, four steel washer 
bars 3ft. 6in. by 6in. by jin. being built into the piers 
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and the pressure from the railway bank alongside 
caused the sheeted trench to twist bodily. To remedy 
this an internal frame of steel sheeting was driven, 
which was afterwards allowed to remain in when the 


pier material of a poor nature was passed ae 
: nthe 
conereting was done. In each of the remaining | 


| trenches, in order to avoid the possibility of a “ blow ” | 
from underneath the outer frame of steel sheeting, an 


internal frame of timber sheeting 16ft. long was driven 
inside the trenches .and to a depth well below the 
In these trenches both 


The trenches were kept clear of water 


Fig. 2 





Cill Girders.—The two cill girders from which the 


These are steel plate girders 


The cill girders have steel bearing 


Each bearing plate is 


The placing of these girders in 


A 35-ton crane was placed on one road near the 
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DON—DETAILS OF STRENGTHENING ARRANGEMENTS 


2ft. 6in. wide, this width of bearing surface being 
reduced by a groove 3in. wide, which admits a pro- 
jection jin. deep formed on the rocker seating to 
prevent side movement. The rocker seating is Lt. 
wide and it is bolted down with lin. turned bolts to 
a lin. steel bearing plate 4ft. by 3ft. 6in. riveted to 
the top flange of the cill girder, the attachment to 


| the bearing plate heing made after the cill girders and 


rockers were in place. The rocker is riveted to a built- 
up stool 5ft. 6in. long by 2ft. 6in. wide consisting of 
three rolled steel joists 10in. by 8in. with top and 
bottom plates jin. thick and jin. end plates, which 
is in turn bolted to the underside of the main box 
girders by means of thirty-two lin. diameter turned 
bolts, the existing rivets being cut out of the outer 
bottom flange angles of the box girders to admit 
these. By providing fin. packing strips fixed between 
the lines of rivets the seating was kept below the 
remaining rivet heads in the flange of the main 
girders. It will be seen that the stools spread the 
bearings for a length over three stiffeners of the main 
girders. 

In fixing the bearings the main girders were lifted 
by means of two hydraulic jacks placed between the 
bearing plate on the cill girders and the built-up stools 
for a height of from jin. to }in., steel packings 
machined all over to gauge being inserted between 
the rocker seating and the bearing plate on the cill 
girders to suit. 

Cross Girders._-Forty of the old cross girders were 
removed from the bridge and replaced by new steel 








It was originally intended to sink four additional 
cast iron cylinders, one under the centre of each main | bridge abutment, and the girder brought along the 
girder, but owing to the cost, this scheme was aban- | bridge on trucks on the opposite road alongside. The 





doned, and the scheme herein described was adopted. | crane working at approximately 26ft. radius lifted 
Foundations.—Borings taken on the site indicated | the girder by means of a special temporary bracket 


plate cross girders 25ft. 54in. long and 2ft. 6in. over 
the angles. These were attached to brackets fixed 
to the main girders after the removal of the old cross 
girders—see Fig. 4. These brackets are formed of 
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jin. gusset plates stiffened with angles extending for 
nearly the full depth of the main girders and riveted 
to the tongue of the existing stiffener angles on the 
main girders. The cross girders are riveted up to these 
brackets, jin. packings being allowed between for 
erection purposes, and it will be seen from Fig. 4 that, 
in addition a fin. shaped plate was attached to the 
bottom angles of this main girder and connected up 
to the bottom flange of the cross girder to give further 
attachment to the box girders. A set of longitudinal 
angle iron bracing has also been put in down the centre 
of the bridge between the cross girders to give lateral 
stability to the cross girders. 

The removal of the old cross girders and the erection 
of the new girders was carried out in the following 
manner, the object being to interfere with the railway 
traffic as little as possible. The work was done during 
the week-ends, single-line working being in operation 
from Saturday night until Monday morning. The 
programme was to renew six cross girders each week- 
end. During the preceding week the rivets were cut 
out of the existing six cross girders and bolts inserted, 
10in. by 3}in. channels 35ft. long being fixed on each 
side of the longitudinal beams which had been put in 
under each rail below the cross sleepers. The channels 
were wedged up from the existing cross girders and 
bolted to the timber waybeams at intervals of 5ft., 
and were so designed that after the removal of one 
of the existing cross girders the traffic could be safely 
carried across the 9ft. 4in. span, é.e., the distance 
between the cross girders after an intervening one had 
been removed. 

At the week-end the old cross girders were cut 
through at the ends with an oxy-acetylene plant, 
removed and loaded up into trucks, the old ends 
removed and the new brackets fitted. The new cross 
girders were then fixed in position and the way- 
beams made good to them. Generally, not more than 
two alternate cross girders were removed at one time. 

Decking.—The new deck of the bridge is of creosoted 
fir timber. Longitudinal waybeams, Ift. 8in. by 
lft. lin., bolted to each cross girder with four lin. 
diameter bolts carry the chairs and rails. These 
timbers are also bolted to a 6in. by 4in. by jin. angle 
cleat attached to the cross girders to prevent spreading 
and, in addition, strutted apart with Gin. by 6in. 
transoms. The top of the waybeams is bevelled to 
suit the cant on the rails necessitated by the curve. 
The floor over the remainder of the bridge consists 
of 4in. planking, the timber from the old floor being 
re-used for this purpose as far as possible. 

The strengthening of the begun in 
October, 1925, and completed in June, 1927. As 
strengthened, the bridge is estimated to be sufficiently 
strong to carry the British standard unit loading of 
20 units, the material being stressed in accordance 
with the British standard specification for girder 
bridges. 

The work was carried out by contract to the designs 
of Mr. C. J. Brown, C.B.E., M. Inst. C.E., Chief Engi- 
neer, Southern Area of the London and North- 
Eastern Railway. Messrs. Arnold and Sons, of Don- 
caster, were the contractors for the piers and Samuel 
Butler and Co., Ltd., of Stanningley, Leeds, for the 
steel work. 


bridge was 








Iron and Steel Institute. 
No. L 


Tae Autumn Meeting of the Iron and Steel Institute 
was opened in Glasgow on September 20th, under the 
presidency of Mr. F. W. Harbord, and ends to-day. 

The meetings were held in the fine buildings of the 
Royal Technical College, where on Tuesday morning, 
September 20th, a welcome was given to the Institute 
by the Right Hon. the Lord Provost of Glasgow, the 
President of the Glasgow Chamber of Commerce, and 
Mr. James Craig on behalf of the West of Scotland 
Iron and Steel Institute. 

After these courtesies which were exchanged in the 
Examination Hall, an adjournment was made to the 
Societies’ Room for the reading and discussion of 
papers. 

On taking the chair, Mr. Harbord announced that 
Mr. Benjamin Talbot had been elected President for 
the coming year. 

AND STEEL InpDusTRY. 


Tue AMERICAN IRON 


A paper by Mr. T. W. Robinson, Vice-president of 
the Illinois Steel Company, Chicago, entitled ‘‘ The 
Economic and Social Development of the American 
Iron and Steel Industry,”’ was then read. We give 
the author’s summary of this paper here, and we hope 
to be able to reprint the paper itself in our next number. 


The economic progress or retrogression of any nation depends 
upon the expansion or curtailment of the individual production 
of its workers, and the secret of America’s well-being lies in its 
unrivalled per capita output. 

At the back of all accomplishment, however, is human effort, 
and the installation of power and the wealth of material resource 
will be but abortive aids unless utilised and directed by the hand 
of able and willing labour. 

The character of any people depends-upon their education and 
environment, and their material welfare can only be assured if 
founded upon sound economic methods. The irrevocable law 
of supply and demand is nothing but human nature reduced to a 
formula, and composite human nature is unchangeable in its 


primary instincts, in spite of civilisation’s veneer. 
Consumption is vitally affected by costs of production, but 
for management to lower costs by reducing wages if they are 








reasonable is just as shortsighted as for labour to try to improve 
its condition by restricting its output. Both, if continued, must 
inevitably lead to lower standards of living. 

High wages and high dividends can only come from high pro- 
duction, and high production will be better assured if labour 
is not only paid to produce, but also is paid by what it pro- 
duces. Tonnage rates, piece-work and bonuses for favourable 
performance me high earnings when justly formulated, and 
American production owes much to this enlightened method of 
labour remuneration. 

Prosperity to continue must be based upon a thriving public, 
contented labour, and adequately remunerated capital. If any 
one of this essential trinity becomes unbalanced, the wheels of 
industry will slow down and prosperity disappear. 

As # prophet may not be without honour, save in his own- 
country, the author ventures the prediction that as war has 
given way to peace, so will ignorance give way to economic 
enlightenment, and that in the new spirit of industrial co- 
operation there will be found both greater prosperity and @ 
better understanding between the nations of the earth. 


In introducing his paper, Mr. Robinson said that 
when Mr. Harbord had asked the late Judge Gary to 
find someone to read a paper on the subject covered 
by the one now presented, and when he was asked to 
prepare the paper, his mind had turned, perhaps 
naturally, to a technical discussion of the subject, 
but the more he thought it over, the more he realised 
that the real fundamental changes of the past twenty- 
five years lay not so much in the technical differences 
as in the economic differences that had come about. 
Moreover, in writing the paper, he wished it clearly 
to be understood that he had made no comparisons 
with other countries nor had he drawn any conclusions 
based upon conditions other than those surrounding 
the United States. It would have been presumptuous 
on his part to have done so. 

Mr. Benjamin Talbot, called upon by the President 
to open the discussion, said it was in the ‘nineties 
that the iron and steel people in the United States 
came to sanity. He himself was then engaged in 
the management of one of the works in the East, and 
used often to go to Chicago and see Mr. Robinson, 
and he knew that the competition forced upon him 
from Pittsburg was very keen indeed, and prices 
went down to a level that to-day seems hardly 
possible. That brought in the big men from outside 
who did not see why such competition should con- 
tinue; and the result was the formation of the 
United States Steel Corporation. The present paper 
was of great importance, not only to technical societies, 
but to all those concerned with labour, because 
there were a great many principles involved which 
demanded their consideration. Many of the achieve- 
ments mentioned in the paper had been gained, not 
by means of union labour, but by means of the open 
shop—i.e., non-union labour. Thus it could be seen 
that without the mtervention of outside agitaters, 
with whom employers in this country had to contend, 
and who claimed to be the only people capable of 
securing anything for labour, the United States’ 
industry had, by means of individual committees 
in direct communication with the management, done 
a great deal more than had been achieved here. That 
was one of the outstanding features of the paper. In 
making every effort to secure increased output by the 
individual workman, America had shown a wise 
policy. She knew not only that there was an increas- 
ing market for iron and steel, but she appreciated 
that there was no limit to it. Consequently, there 
was always a backbone order of sufficient quantity to 
build upon. In such circumstances, one could go 
ahead with new machinery and new ideas in the 
certain knowledge that if they were successful they 
would be remunerative. In this country some similar 
plants which were equally good had been built, but 
they needed business at the back of them, so that 
they could be operated continuously. The striking 
difference in the wages per capita in the two periods 
mentioned in the paper was brought about by the 
increased output per man. The statement in the 
paper as to the hours worked was interesting. There 
had not been an autocratic cutting down to the eight- 
hour day, as in this country, where the change had 
been made too hurriedly. If it had been postponed 
for a little while, the industry would have had much 
more to say about it. There were certain operations 
for which it was agreed there should be an eight-hour 
day, but there were others upon which there were 
divided opinions. The financial return mentioned in 
the paper took into account the whole of the industry 
in America, but the figures would have been better 
if those for the United States Steel Corporation alone 
had been taken. As a small shareholder, he knew the 
figures, and considered that they were a tribute to the 
business ability shown by Judge Gary and his asso- 
ciates. Lately, the reserve had grown to such an 
extent that bonus shares had been issued. 

Sir William Larke (Director of the National 
Federation of lron and Steel Manufacturers) said he 
felt indebted to the author for giving the answer to 
what, to many in this country, had been the wonderful 
riddle of how the United States had enjoyed a period 
of prosperity when our own experiences had been far 
different. There were many telling phrases in the 
paper. One was “A vitalfactor . . . is the multi- 
plication of individual effort rather than the effort 
of multiplied individuals.”” He hoped that phrase 
would be broadcast throughout the country and 
pondered upon in labour circles. Another phrase 
was “‘ The larger the output of the individual work- 
man, the greater is the tendency to lower costs and the 
greater the possibilities of return in wages and in 
dividends.’’ A great deal had been heard of the secret 
of high wages, but in his opinion there was only one 








secret, and that was low costs. The standard of 
living of the workers could be improved more quickly 
by the reduction of costs than by any attempt 
to increase earnings on present monetary levels. One 
point which should not be lost upon labour in this 
country was that in the United States the large 
combinations of companies had so enabled costs to 
be reduced that wages had increased in such a manner 
that the workmen were investing their surplus money 
in the businesses in which they worked, and were 
becoming part owners of them. That was a condition 
of affairs which he would like to see throughout the 
industrial world in order to secure not only industrial 
peace, but international peace. It was interesting to 
see what had been done in America in the reduction 
of accidents, and on a visit there some years ago he 
had wondered whether the methods adopted, espe- 
cially of putting up slogans all over the place, such 
as—‘* Take care of the other man, you may hurt 
him,” and “‘ The careful fellow is sometimes efficient, 
but the careless, never,’ would be effective, coming 
as he did from a country with older traditions. The 
paper gave the answer. Speaking on the general 
question of combination, Sir William said that there 
was one fallacy with regard to combination which 
he could never understand. The view was frequently 
expressed in this country that combination was 
bound to be harmful to the user of the particular 
product concerned. He asked, whether it was con- 
ceivable that those who entered into combination im 
order to improve the efficiency of their product would 
be so unintelligent as to prejudice the consumers’ 
interest upon which they depended for their pros- 
perity ? Could anything be more fallacious or un- 
intelligible than to enter into combinations for the 
purpose of more rapidly committing suicide by 
destroying the outlet for their products ? Clearly, 
combinations were designed to improve the efficiency 
of an organisation, and in so doing to benefit the con- 
sumer by lowering costs and therefore prices, and he 
hoped that that movement would not only receive, 
as it was now receiving, support, but also the stimulus 
and pressure of public opinion in this country. It 
was only in that way that Great Britain could readjust 
herself to post-war economic conditions. 

Mr. H. R. Sunstrom (Stockholm) expressed the 
view that the successful relations between capital and 
labour in America were due to the fact that labour 
there had not attempted to mingle politics with labour 
problems. Other countries must follow that example, 
and perhaps the only hope of bringing that about in 
European countries was by means of education of 
the labouring classes. 

Mr. F. A. E. Samuelson (Past President) said that 
as the copy of the paper that had been sent to him was 
not marked ‘‘ Confidential until the meeting *’ he had 
read it in the train and carefully left it upon the seat 
of the carriage in the hope that it would fall into the 
hands of some working man who would show it to his 
friends. The whole difficulty was to get facts of that 
sort before the right people, viz., the working men. 
At the same time, it was not only the workers who 
needed the facts brought home to them. Employers 
required the same sort of education, but they were 
more easy to get at. 

Professor Henry Louis asked whether the return 
on capital mentioned in the paper from the American 
iron and steel industry included interest and deprecia- 
tion and redemption of capital or not. He was specially 
interested in the mining industry, which had wasting 
assets, and therefore that was an important point 
in that case, although it might not be so important 
to the iron and steel industry. The difference in the 
attitude of the unions in America from that in this 
country was not generally known. The union leaders 
out there would not dream of suggesting a ca’ canny 
policy, and even if they did the men would not have 
it. Referring to bricklaying, Professor Louis said 
that here a bricklayer must not lay more than 500 
bricks a day, but he had been told in America by a 
contractor that he would not have a man on the job 
who could not lay 2000 bricks per day. That was the 
difference in the labour outlook on the two sides. 

Sir William Ellis, in expressing his appreciation of 
the terseness of the literary style of the author, said 
there were certain phrases in the paper which would 
last a long time in this country. At the same time, 
he assured the author that although he might go away 
feeling that our difficulties are enormous and almost 
crippling, there were indications that the spirit of 
political animosity and the desire not to advocate on 
all occasions peace in industry was to some extent 
passing away. There was evidence of that at the last 
Trade Union Congress, where things were very different 
from what they were twelve months before. 

Mr. John Craig said he had been speaking some 
years ago to a member of the late Labour: Govern- 
ment and had been catigated upon his ignorance and 
non-enlightened attitude towards labour, and that 
gentleman had suggested to him that he should go 
to America to get some information as to how to 
treat labour. He hoped to be able to send that repre- 
sentative of the late Labour Government a copy of 
Mr. Robinson’s paper. Whilst the paper had driven 
home some truths, however, it was not possible to 
hope that the conditions now existing in America, 
which had made her prosperous, were ever going to 
appear in this country. There were certain conditions 
attached to all countries which could not apply 
in others. Our position here was that we had 
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a struggle to face in which it might be possible to 
apply some lessons learned from America, but 
America had some advantages which we had not. 
For instance, she had the advantage of having made 
so much money. He believed he was right in saying 
that the enormous increase in output of American 
steel works had been obtained for a very trivial 
increase on capital account, and the advantages in 
the States in that way had made her the envy of other 
countries. Another disadvantage we now suffered 
under in this country was that in the early days we 
could export to America in times of bad trade gener- 
ally, but the United States had put an end to that by 
seeing that nothing from this country got inside her 
borders. Had the United States stayed her hand in 
that respect for ten or twenty years the British steel 
trade might have been in a better position to-day. 
There was a feeling in some circles that the British 
steel trade made an abundance of money during the 
war and that it ought to have conserved its profits. 
Those who were more intimately acquainted with the 
facts of the position, however, knew that owing to 
munitions levy and excess profits duty and a largely 
increased income tax the Government made quite 
certain that the iron and steel manufacturer would be 
left with no more money at the end of the war than 
he had at the beginning, and that fact was not 
sufficiently realised in this country when the iron and 
steel industry was blamed for lack of enterprise. It 
was true that the industry was left with additional 
plant and that was supposed to have been the benefit 
received from the war, but the existence of that 
plant only afforded an opportunity for extracting more 
money from the owners by means of increased local 
taxation. Personally, he could see no hope, with the 
inbred traditions of labour in this country, of any of 
the methods described in the paper being successful 
here; all he could hope was that the paper would 
get into the hands of British labour leaders and that 
they would begin to realise that during the past few 
years difficulties had been created by their own 
action which had had the effect of reducing the possible 
earnings of the workers, and, further, that the paper 
would drive home the fact that the most efficient 
works are those which employ the fewest men with 
the largest amount of motive power behind them. 

The Hon. Roland D. Kitson agreed with every- 
thing in the paper, and, speaking on the question of 
those who were engaged in the iron and steel trade in 
the early days and the fact that the present leaders 
were often told that they did not manage things so 
well, recalled a case in which a system of payment 
was in force in a certain works under which the men 
got an extra 6d. per 100 of a particular article, but 
if. they made a few hundred more per day beyond a 
certain minimum, they stood the chance of losing a 
whole shift the next day. Would anybody nowadays 
be vo foolish as to introduce such a system? Yet it 
was introduced years ago by men who were always 
held up as being so much better than those in charge 
to-day. 

Mr. E. A. Atkins (Rylands Bros.) urged the need 
for steps to be taken to combine the steel works of 
this country. There had been statements that certain 
works were only working half or quarter their full 
output. Was not the time ripe for considering some 
method by which the various works in this country 
could be joined up in order that steel might be pro- 
duced more cheaply than it was to-day? It was 
often contended that we had over-capacity ; if so, the 
sooner we chopped some of it off and cut our losses the 
better. With regard to workmen investing in the 
iron and steel industry here, he wondered whether 
that would be a wise step. It was all very well for 
an employer with a few thousands to spare and who 
did not mind if he lost them, but it was a serious 
matter to advise a workman who had saved, perhaps, 
£250 to invest it in the iron and steel industry and 
probably lose it all or have its value reduced to £20 
in a short time. A good many works were paying no 
dividend. Another direction in which action was 
necessary in order to get the best results from the 
industry was to get the right type of men on the 
directorate, whilst a careful scrutiny of the staffs 
would be useful to get the best men irrespective of 
influence. 

The President thought the paper could be summed 
up in the words ‘* Co-operation based on confidence.” 
In America the workman realised that if he did the 
work he would get the pay and the employer realised 
that if he gave the workman the machinery he would 
get a big individual output. In the same way, there 
was need for co-operation between all elements right 
the way through the works if lower costs of production 
were to be secured. It did not necessarily follow that 
because there was bigger output and lower costs that 
wages would necessarily go up, but high wages were 
only possible with big individual output, and that 
brought low costs with it. There could not be high 
wages unless there were low costs. 

Mr. Robinson, briefly replying to the discussion, 
said the hours of labour generally speaking in the iron 
and steel industry now in America were eight for 
continuous operations and ten for non-continuous 
operations. As regarded the earnings on capital, the 


figures of 54 and 6} per cent. represented the average 
over a number of years, which included some periods 
when no dividends were paid on the common stock. 
Those figures related to 85 per cent. of the companies. 
Judge Gary had made a contribution to the elevation 





of business ethies by the policy he had adopted of 
paying into reserve instead of distributing money 
that might have been distributed as dividends. So 
far as Great Britain was concerned, he believed she 
was heading for better times, and if some form of 
co-operation in the industry could be brought about 
it must be for the benefit of all. 


MILp STEEL UNDER STRESS. 


The second paper was prepared by Dr. W. Rosen- 
hain and Dr. D. Hanson, and was entitled ‘ The 
Behaviour of Mild Steel under Prolonged Stress. at 
300 deg. Cent.” Dr. Rosenhain was unable to be 
present, and the paper was read by Dr. Hanson. The 
official abstract runs as follows : 


In connection with the study of intercrystalline cracking 
in boiler plates, prolonged exposure tests under loads ranging 
from one-third to two-thirds of the normal ultimate stress 
have been carried out in air at a temperature of 300 deg. Cent., 
which has been maintained almost uninterruptedly for over five 
years. The material used was a mild steel strip containing 
0-106 per cent. of carbon, a trace of silicon, and 0-395 per 
cent. of manganese with very low impurities, and test pieces 
in various conditions of heat treatment were employed. In no 
case did fracture occur, and only in one of the most heavily 
loaded test pieces did any appreciable stretching take place. 
The Brinell hardness of the steel, however, increased to a marked 
extent in the stressed portions of the test pieces, and this result 
is regarded as remarkable, in view of the small amount of defor. 
mation which the steel underwent. 


Mr. C. E. Stromeyer said that in a paper he had 
published last year on failures of boiler plates by 
cracking, whilst he could account for a good many, 
there were still a number for which he could give no 
reason. The phosphorus was low, there was very 
little nitrogen and the carbon was low, and there was 
no means of telling by the analysis why the plates 
had cracked. Yet there was undoubtedly brittleness. 
Those cases, however, were not so simple as those 
mentioned in the paper because they failed from the 
centre of the plate. He hoped one day, if he were 
lucky, to be able to throw some light on the subject, 
but that was not yet. The conditions in boiler 
plates were very various, and it was one of the pro- 
blems upon which a continuation of the work in the 
paper might throw some light. 

Mr. E. H. Saniter asked if the Brinell numbers 
given in Table II. were real numbers or only com- 
parative numbers. A Brinell number of 59 was 
equivalent to a tensile strength of only 14-75 tons, 
and he had never heard of such a steel being used for 
boiler plates. 

Mr. J. H. Whiteley pointed out that the sample of 
steel used in the experiments was not exactly typical 
of boiler-plate quality, but although the material used 
was inferior from the point of view of commercial 
boiler plate, that did not detract from the value of the 
work done by the authors. The tests were inter- 
esting, because they had been made at 300 deg. Cent., 
which was blue heat, and he had found many times 
that if a plate was sheared at blue heat it was liable 
to be brittle. Moreover, the conditions of the experi- 
ments were not exactly those which obtained in 
practice. Under boiler conditions the plates were 
very often under vibratory conditions, owing to the 
bubbling effect of water and steam, whereas the tests 
described in the paper were purely static tests. 
There was also localised cold work on a boiler plate, 
and that condition was not present in the authors’ 
experiments. Whilst he did not make the statement 
by way of boast or advertisement, it might be inter- 
esting to state that he had made many tens of thou- 
sands of tons of boiler plate and had never had a 
failure. It was certain that he would have heard of 
them had there been any. On the other hand, it 
had been brought to his notice and he had been con- 
sulted, that other makers using precisely similar 
materials and the same process, did have failures, and 
so far the reason had not yet been discovered. He 
had a suspicion that the cause lay somewhere between 
the ingot and the finished product. Perhaps some- 
body else would be able to throw some light on that 
problem. 

Dr. W. H. Hatfield recalled that some six or seven 
years ago, when the authors put the experiments in 
hand, it was put forward by responsible investigators 
that steel and other metals exposed at temperatures 
a little above normal would fail, after long periods 
of time, at very small stresses. That was suggested 
from the theroetical point of view, but the present 
tests, carried out over a number of years, showed that 
the position was not what some people thought. It 
was now quite clear that steel could be stressed to 
very high values at 300 deg. Cent., as shown in the 
paper, whilst other investigators had shown that it 
could be subjected at 400 deg. Cent. and even slightly 
higher temperatures to considerable stresses without 
chance of failure when the stresses were left on for a 
long time. That was of very great importance to 
engineers, and thanks were due to the authors for the 
patient work they had carried out. The outcome of 
that research would be to give a little more confidence 
to engineers in the use of higher temperatures and 
pressures in boiler work. A steel was referred to in 
the paper as having a tensile strength of 15 tons and 
having a composition of carbon 0-11, silicon trace, 
sulphur 0-075, phosphorus 0-050, and manganese 
0-395 per cent., but surely the 15 tons tensile strength 
must be a mistake. He should be surprised if a steel 
having that analysis gave less than 20 tons, and even 
that would be extremely low. If the figures in 
Table II. could be substantiated, they would provide 





very interesting new data regarding the effect of 
producing hardness by exposure. On the other hand, 
it must not be overlooked—and it was not pointed 
out in the paper—that at the temperatures at which 
the authors had conducted their experiments, steel 
or iron which had a tensile strength of 22 or 23 tons 
actually possessed at those temperatures a tensile 
strength of 30 tons, and that had been confirmed 
by several investigators, and should be taken into 
consideration when the stresses being imposed upon 
the material at those temperatures were being con- 
sidered. Finally, Dr. Hatfield implored those at the 
National Physical Laboratory or other institutions, 
when they proposed to start upon investigations of 
that nature—the results of which were of great value 
to industry—-to go to some responsible people in the 
industry and ask for some material typifying the 
actual commercial production at the time. If that 
were done, it would enhance the value of the results. 
The material upon which the experiments had been 
carried out was not the material at present being used 
for the extremely complex technical propositions 
that had to be dealt with from the high-pressure 
point of view. 

Mr. E. A. Atkins asked if the results obtained would 
have been the same if they had been carried out with 
variations of temperature, say, from 180 deg. to 
300 deg. Cent., because those would be the conditions 
in a boiler over a period of years. Also, did not the 
authors think that the type of steel shown in the 
micro-structure would be in an extremely dangerous 
state if it happened to be used in a vessel under 
pressure and subject to vibration, seeing that the 
grain boundaries contained crystalline cementite. 

Dr. Hanson, in his reply to the discussion, said the 
tests were not regarded as standard mechanical tests, 
as they were carried out on very thin section, and 
the results were only regarded as comparative. The 
same remark applied to the Brinell numbers, and it 
was not fair to assume that the tensile strengths could 
be calculated from the Brinell numbers as they were 
when the standard test-was known. He had not 
carried out experiments at varying temperatures, but 
off-hand did not think it would make any difference 
to the results. The steel mentioned by Mr. Atkins 
might be dangerous, not so much under vibration as 
under shock. 


CARBON-SILICON ALLOYS. 


The last paper to be taken on Tuesday morning was 
one by Dr. Hanson, on “The Constitution of 
Silicon-Carbon lIron Alloys and a New Theory of 
the Cast Irons.’” The author's summary runs thus: 

An investigation has been carried out on ternary alloys of iron 
containing 0 to 2 per cent. of silicon and 0 to 4 per cent. of carbon. 

hree diagrams, each representing the constitution of alloys 
containing a constant silicon content, have been constructed. 
It is shown that, in the ternary alloys, graphite and cementite 
can occur as stable phases, either separately or together, and the 
limits of temperature and composition within which each occurs 
have been determined. 

The theory of the cast irons is developed with reference to the 
ternary equilibrium of the above alloy system, and this new 
theory is used to account for the principal features of commercial 
iron-carbon alloys. 

Dr. W. H. Hatfield welcomed the fact that Dr. 
Hanson had re-awakened interest in the iron-carbon 
diagram, which required doing, because at the moment 
we had not, in his opinion, sufficient experimental 
data even to attempt to draw a final diagram. He 
had recently been looking for the most reliable iron 
carbon diagram, and one by a distinguished member 
of the Iron and Steel Institute, to which he was 
referred, showed the whole of the region to which 
Dr. Hanson referred as included in the carbide phase. 
That could not be true. It was all a guess. The 
perfectly pure iron-carbon series covering the whole 
range had not been investigated, and it was satis- 
factory that Dr. Hanson had begun the work, although 
the table of alloys given in the paper indicated clearly 
that he had not a suitable series of alloys for tackling 
the job. In one place an austenite-graphite eutectic 
was referred to, but there was no such thing, and if 
the author would study some papers which he would 
send him he would find sufficient circumstantial 
evidence that the austenite-graphite eutectic did not 
come into existence. It was the austenite carbide 
and the carbide decomposed. Incidentally, Dr. 
Hatfield expressed the view that the importation into 
the paper of certain American nomenclature was 
misleading, and he specially mentioned the use of 
the term graphitisation in regard to white iron which 
was heat treated to produce malleability. 

Mr. J. H. Whiteley was inclined to agree with the 
author's views because it had appeared to him for 
some years that it was possible to have both graphite 
and cementite stable in iron under certain conditions. 
The author’s view, therefore, that there might be 
two systems which interlock was a very feasible one. 

Mr. L. Becker said that there were plenty 
of anomalies in connection with the problem dis- 
cussed in the paper which were not understood, and 
at the moment he felt a little bit doubtful about the 
suggestion of stability of graphite and cementite. 

The President then closed the discussion. 

Dr. Hanson, in a few words in reply, said he did 
not think the attitude taken by Dr. Hatfield on the 
question of the suitability of the alloys was the correct 
one to take up. The object of the investigation was 
to experiment with alloys which were not used com- 
mercially in order to throw important light upon the 





problems arising in that connection. He would like 
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to see commercial alloys of the type he had experi- 
mented with. If they were made he would like to 
take advantage of the suggestion made by Dr. 
Hatfield in the discussion on the previous paper, and 
ask the firms concerned to save him the immense 
trouble of preparing his own very pure materials. 

It was intended to take a further paper by Messrs. 
Everest and Turner on *‘ The Influence of Nickel and 
Silicon on an Iron-Carbon Alloy,” but there was no 
time. 

In the afternoon visits were paid to the works of 
Babcock and Wilcox, Ltd., Fredk. Braby and Co., 
Ltd., David Colville and Sons, Ltd., and the Steel 
Company of Scotland, Ltd., and in the evening there 
was a reception and dance in the City Chambers, by 
invitation of the Right Hon. the Lord Provost of 
Glasgow and the Corporation of the City of Glasgow. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MECHANISATION OF THE ARMY. 


Sin, The military correspondents of the daily Press have 
referred to the changes in War Office adiministration which are 

be necessitated by the mechanisation of a great deal of 
the Army's equipment. On September 12th the Daily Mail 
gave a fairly detailed account of the changes which have been 
decided upon, and it was suggested that these changes were 
made with a view At first sight it is difficult to 
appreciate in what way an economy can result from adding an 
widitional principal staff officer to the headquerters steff and, 
similarly, to each army corps and division, but, writing as a 





said to 


to economy 


mechanical engineer, I do not venture to criticise the military 
aspect of the matter, but to refer to the purely engineering side 
of the question 

Artillery 
matters, 


are trained in ballistics and otber 


they 


officers 
but 


many 


can be considered qualified mechanical 
engineers 
I suggest that the Great War proved the enormous import- 


and also how 





ance of mechanical engineering in modern warfare, 
loath the regular Army officer was to make use of the mechanical 
engineer's knowledge and experience. 

The proposed changes have, no doubt, only been made after 
lengthy consideration by the military authorities, but I have 
not heard that any of the mechanical engineers of high standing 
who served as temporary officers during the war in the Tank 
M.T. and other branches, and who really saved the 
situation, have matter. I had the 
honour of being one of them, but have some little knowledge of 
what they did, and suggest that it will be to the benefit of the 
1 the country if some of them can now be persuaded 


Corp, the 


been consulted in the not 





Army anc 
to give their views on the proposed changes which may have such 
far-reaching effects, Army, but important 
branches of the mechanical engineering work of the country as 


not only on the 


well, 

MECHANICAL ENGINEER 
September 16th 
LOCOMOTIVES 


RECENT BRITISH 


Sir In reply to your correspondent, if British engineers 
of this generation, unlike their predecessors, object to disclosing 
information about their locomotives, they are, of course, 


perfectly entitled to maintain secrecy. But there is one thing 
which they cannot do ; they cannot conceal the working of their 
engines on the line. During the last two months I have 
frequently seen the West Coast train, now known as the Royal 
Seot, running, both in the down direction and in the up, in the 
and whenever I see the train it is 
In spite of the aristo- 


neighbourhood of Carlisle ; 
drawn by a pair of Midland compounds. 
cratic title recently conferred upon it, this train is now much 
slower than it was thirty-nine years ago, and locomotive men 
in any country would be ashamed to send it out, in ordinary 
summer weather, double-headed every day. 

Mr. Brewer refers me to your account of the Lord Nelson 
engine ; but I have not seen either in THe ENGINEER or else- 
where, a statement as to the diameter of the blast pipe finally 
chosen for the Lord Nelson, and in view of the arrangement 
of the exhaust this figure would have been of particular interest. 

In your article on “* The Blast Pipe " you say that the provision 
of eight exhausts per revolution instead of the normal four has 
shown an unsuspected advantage. Well, the years 
1881 and 1895 large numbers of compound locomotives were 
built at Crewe, Stratford, and Gateshead, having qnly two 
instead of the normal four exhausts per revolution ; and I think 
that Tue Enoreer of that period, though I cannot at the 
moment find the exact reference, told us that the halving of 
the number of exhausts had proved very beneficial. And you 
frequently said that these various engines with only two exhausts 
per revolution were very economical in coal consumption—e 
page 350 of Tue Enocrneer for October 26th, 1888, and page 425 
of Tue Enorneer for November 20th, 1891. Perhaps the truth 
is that locomotive efficiency is a complex affair, and it is impos- 
sible to isolate the result of any one factor. 

With regard to four-cylinder compound engines of the French 
type, whatever is the use of bringing up figures as to thermal 
units and all the rest of it to prove their inferiority ? The short 
answer to all such criticism is solvitur ambulando—they can do 
Anyone who has travelled in continental countries 

not only in France—during the last thirty years, must have 
formed the impression that engines of this type can pull any 
load and run at any speed which the most exacting traffic depart- 
ment can require ; certainly they would scorn pilot assistance 
on # second-rate train like the Royal Scot. 

W. B. Tuomrson, 

United University Club, 8.W. 1, September 17th. 

[We understand that the new Midland engines (see Tue 
ENGINEER, August 5th, 1927) will take the Royal Scot without 
double heading.—Ep. Tue E.] 


bet ween 





their work. 


Sirn,—-Your correspondent, Mr. Ainsworth, in your issue of 
the 10th inst., bears out the contention in the beginning part 
of my letter of the 9th inst. The protagonists of the compound 
will claim points for it all right, but when any question arises 
that they cannot answer in favour of the compound, they simply 





evade it. This is absurd ; nothing is perfect, and anyone who 
contends that such a piece of machinery as a compound loco- 
motive is without even a minor fault puts himself in a false 
position straight away; he either does not know what he is 
talking about or he is not sincere. 

To the unbiassed onlooker, the compound, while it admittedly 
offers many considerable advantages, has several manifest faults, 
among which are low maximum tractive effort, difficulty in 
getting a free steaming boiler, and greater weight than a simple 
engine for the same work. I know that all the above points will 
be denied, and even held to be in favour of the compound, but 
that by the way. Mr. Ainsworth talks about the gigantic British 
locomotives, The truth is that compared with continental 
compounds, one would be more inclined to term them dwarfs. 
Even the L.N.E. 4-6-2’s are lighter than the Nord 4-6-2’s, 
and these latter are 18 tons heavier and have a fire-box 2ft. 6in. 
longer than the G.W.R. “ Castles,” and are 8 tons heavier and 
have a fire-box Ift. longer than the G.W.R. “* Kings.” When one 
comes to the P.L.M. and Spanish 4-8-2’s, there is only one word 
to describe them — colossal. 

If we examine the case of the L.M.S8. ** Midland 
They are economical 


* compounds, 
it will illustrate the above contentions. 
and can develop a very high horse-power at high speeds and 
are very free running ; but they are unquestionably shy of steam 
and also unquestionably lack proportionate tractive effort at 
low speeds, as compared with, say, a L.N.W. George V., an 
engine of the same weight. An attempt was obviously made to 
mitigate this last failing by increasing the cylinder diameter of 
one of the but apparently this aggravated the 
steaming problem, as it has not been persisted in. Nevertheless 
the L.M.S8. authorities thought so highly of them that designs 
were got out for a compound 4-6-2, and then they had 
Launceston Castle to test and the big compound was shelved, 
and it would seem that the “ Royal Scot "’ class simple engines 
are the outcome. Personally, I am very sorry, as it would be 
highly interesting to have a really up-to-date compound running 


batches, 


in this country. 
C. M. Keriier. 


Cookham Dean, Berks., September 18th. 


TANK ENGINES. 


interesting leedmg erticle 
thet in 


Sik, on 
the Sevenoaks dereilment, it the 
year 1922 certain tests were made with five different types of 
express locomotives of the Brighton Reilwey while hauling a 
passenger train between Brighton and London Bridge under 


Keferrmg to your very 


may be remembered 


identical conditions to ascertain which type was the steadiest 


and most free from oscillation. The five types tested were 
as follows 

4-6-4 tank (outside cylinders) 

4 6-2 . 

4 4-2 tender - 

$ 4-2 tank (inside cylinders) ; 

44 °9 
and the Baltic tank was found to be the steadiest type of all, 


whereas in two out of four tests the 4-4-0 tender engine, with 


0 tender 


inside cylinders, came out the worst 

This result rather remarkable, all 
questions of tank versus tender design, one would expect a foco- 
motive with outside eylinders to ride less steadily than one 


was because apart from 


whose cylinders are placed between the frames. 
The diameter of the driving wheels of the 4-6-4 type tanks 


which underwent the tests so well is 6ft. 9in., while that of 
Mr. Maunsell’s ** River’ class—-2-6—-4 type—is 6ft. only, and 


although this difference may appear at first sight to be a trifling 
matter, the fact remains that the smaller wheel has to make 
something like thirty-one more for mile 
travelled, involving at a speed of 60 miles an hour an additional 
To meet the extra strain so 


revolutions every 
revolution in every two seconds. 
placed upon the connecting and coupling-rods of the engine with 
s, it seems reasonable to assume that they must 





the smaller whee 
be made additionally strong and heavy, and that these heavier 
or rather in the case of the coupling-rods being 
at greater speed, might make 


rods revolving 
alternately lifted and depressed 
the latter engine oscillate to an increased extent. 

It may also be observed that the water tanks of the 2-6-4 
type are placed higher above the rail than those of the 4-6-4 
type. This is because the valves of the former type are above 
the cylinders, and the frames on which the tanks rest are bent 
upwards to pass over the top of the valves, whereas as the valves 
of the latter type are between the cylinders, the frames need only 
be raised sufficiently high to clear the coupling-rods, 

It may be that these two factors cause the * River" class to 
ride less steadily than the Baltic type, bat this is only specula- 
tion, and the locomotive engine is a machine whose performances 
often confound the theories of the armchair critics. It would, 
however, be extremely interesting if an engine of the * River ” 
class could be put through the same tests with the same appa- 
ratus as was used in the 1922 experiments, and the comparative 
results be published. 

C. A. Hunt. 
London, 8.W. 15, September 2 Ist. 


THE BLAST PIPE, 

Sir,—The point mentioned in your interesting leader, as to 
operating locomotives with a very early cut-off, reminds me 
that I have ridden on engines which have been run practically 
that is, with the lever notched up to as near mid- 
This has been done without back-firing, and 
The exhaust was 


cut of gear 
gear as possible. 
without any difficulty in keeping up steam. 
inaudible. The loads were, of course, extremely light. 

Some engines, however, will not stand being very closely linked 
up to the mid-gear position. A notch or two too many causes 
the engines to start knocking at once. 

It is reported that forced draught is being tried in a 2-10-2 
engine on the Texas and Pacific Railroad, with the object of 
burning lignite in an economical manner. The blast pipe is 
diameter, and the diameter of the 
A fan driven by a turbine 
BREWER, 


retained, but it is 9in. in 
chimney has been increased to 3ft. 3in. 
supplies the necessary draught. F. W. 


Stevenage, Herts, September 17th. 


THE MOHR CIRCLE. 


Sir,—In his letter in your current issue, Mr. Stelfox proposes 
a@ more general introductory proof for the Mohr diagram, and 
expresses preference for the Mohr-Land circle in the treatment of 
unsymmetrical bending. 

It was made clear in the original article that the development 
was guided by the needs and attainments of the average student 


of engineering. Experience has shown that the speed and cer- 








tainty with which such a student can appreciate the physical 
principles of engineering science vary inversely with the amount 
of mathematical manipulation which is involved. The method 
of development adopted in the article appeared to give the 
maximum return for the minimum of mathematicel expenditure, 
and therefore to consideration. The step from the 
particular to the general is quite rigorous, and is not likely to 
offend anyone but a mathematical purist. 

The Mohr-Land circle is a neat construction, but it 
suggestion of legerdemain ; it is easy to apply-—and not difficult 
to misapply. The uniqueness of the point denoted as O by 
Mr. Stelfox will rot be evident to every student, and the proof 
of the construction might easily drive him back to analytical 
The Mohr diagram is simple in procf; it makes 
it is easy 


deserve 
has a 


methods. 


evident the useful properties of the momentel ellipse ; 
to apply to practical problems ; and it is not likely to give ris 








to confusion. 


, B.OA 
If the calculation of the effective moment of inertia ON 
 * P 
which represents i i i in Fig. 18a of the article, is re- 
P ” 


garded as troublesome, its velue can be scaled directly as O V, 
where V is the foot of the perpendicular on to O A from T, 
the point of intersection of KR B and A P produced, so that in 
the notation of the article 
M 
H, W. Swirt 


Bradford, September 21st. 


DERKAILMENTS 


Sin, In connection with the Sevenoaks accident, a pout 
of theoretical interest which was not apparently raised at the 
inquiry, seems worthy of remark. Given that engines of 
different builds have different oscillation periods, and that 
differences of level may occur in the road, it is obvious, on general 
considerations, that the distance between successive irregularities 
in the road will have a marked effect on either, augmenting 
Also, it seems likely that the 


connected with the 


or annulling the oscillation. 
irregularities of the road are in some way 
length of the rails, or the intervals of the sleepers. It 
be very interesting to know whether this theoretical deduction 
Anyway, it suggests that two slight 
marked effect at a certain rate 
different rate they would 
L. WALLACE. 





would 


is found in practice. 


irregularities might have a 


of translation (pace), while at a 





neutralise each other. 
London, September 13th 


MERCHANDISE MARKS ACT. 


Sin, My letter on this subject, dated September Sth, 1927, 


| has resulted in a very interesting correspondence, both through 


the Press and post. There seems to be a general concensus of 
opinion that Sec, 1 of the Merchandise Marks Act, 1926, is really 
very narrow in its scope, and is only intended to prevent the 
affixing of British Trade Marks or trade names to foreign made 
goods without the consent of the owner of the trade mark or 
name. 

It appears therefore still to be possible for a British trader 
to import his goods up to 100 per cent., and to affix his own 
British trade mark or trade name to such goods without any 
indication that the goods are of foreign origin. 

If the correspondence has done nothing else, it has probably 
drawn the attention of the public to the desirability if they want 
British made goods, of being careful to inquire as to the origin 
of the goods at the time of purchase, even although from all 
appearances they might assume that the goods were of British 
manufacture. 

Wurrworts, Ltd., 
Puen, 
Managing Director. 


For Rupert 
Joun V. 


Coventry, September 15th. 








B.E.8.A. SPECIFICATIONS. 


ENGINEERING DRAWING-OFFICE PRACTICE. 

RECOMMENDATIONS for British standard drawing-office 
practice, dealing with a standard procedure for submitting 
drawings, tracings and blue prints, to be adopted by manu- 
facturers and contractors, have just been published by the 
British Engineering Standards Association. This publica- 
tion is of considerable interest to all those engaged in 
industries where drawings are used. Considerable care has 
been expended by the Committee in its preparation, so that 
no hardships should fall on any firms should the recom- 
mendations contained in the report not be in strict accord- 
ance with their usual practice. To cover this contingency, 
a “note” has been included which suggests that pur- 
chasers should not enforce the manufacturer or contractor 
to make new drawings to comply with the B.E.S8.A. recom- 
mendations if the latter already has old drawings and 
tracings in stock which would serve the purpose. 

The scope of the report covers the overall sizes of tracing 
cloth and paper, position of drawing number, date and 
name, indication of scale, method of projection, types of 
lines and writing, dimension figures, relative importance 
of dimensions, indication of material on drawings, screw 
threads, flats and squares and tapers, together with ex- 
planatory diagrams. It will quickly be recognised that 
any special convention relating to one particular industry 
has had to be avoided, if the report was to be generally 
adopted, and for this reason many useful abbreviations 
and conventions common to one or more, but not common 
to all, have had to be dispensed with. 

Copies of the report may be obtained from the British 
Engineering Standards Association, 28, Victoria-street, 
London, 8.W. 1, price 2s. 2d. 








Tue White Star Line announce the opening of a 
new service of goods and passenger steamers from London 
vid Havre and Southampton to Canada, on March 
24th, 1928, with the twin-screw steamer Megantic, 
15,000 tons, which, in conjunction with the twin-screw 
steamer Albertic, 19,000 tons, will provide a regular fort- 
nightly service 
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RUDDER EQUIPMENT ON A MERSEY FERRY 


(For description see opposite page) 
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FIG. 1--THE TWIN-SCREW PASSENGER FERRY BOAT WALLASEY 
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FIG. 2—DETAILS OF RUDDER AND CONTROL GEAR 
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Flettner Rudder Equipment on the 
New Wallasey Ferry Boats. 


THe two new twin-screw passenger ferry boats, the 
T.S.8S. Wallasey and Marlowe, which are specially designed 
to meet the requirements of the passenger ferry service 
between Liverpool and Seacombe, Cheshire, have recently 
taken up their work with conspicuous success. Not only 
are they fine examples of vessels of their special type, but 
they are also of additional interest because they are 
fitted with hand-controlled Flettner rudders. The rudders 
are the first of their type to be manufactured in Great 
Britain to the Board of Trade and Lloyd’s requirements. 
In the following article steering and rudder equipment 
fitted on the ships is described and illustrated, and some 
trial figures and particulars of performance and service 
are given. 


In Fig. 1 opposite we show the ferry boat Wallasey 
in mid-river off the Liverpool landing stage. She was put 
into service at the end of July and has since been joined 
by the Marlowe, which boat took up her commission about 
the end of last month. These two ships were designed and 
built by the Caledon Shipbuilding and Engineering Com- 
pany, Ltd., of Dundee, under the direct supervision of 
Captain W. H. Fry, the manager of the Borough of 
Wallasey ferries, and Messrs. R. P. Rennie and O. David- 
son, the owners’ engineers. Before the work was begun 
hull and propeller experiments were carried out at the 
Froude National Tank, and to the care which was taken in 


the bridge. Attached to the upper part of the worm wheel 
is a boss on which two specially shaped cam plates are 
mounted. The object of these cam plates is to transmit 
angular movement from the control shaft to the spindle 
controlling the secondary rudder through yokes and links. 
This is effected by means of a rocker arm with rollers 
attached to one end, which is operated by the cam plates. 
The rocker arm is mounted on a spindle carried in a bushed 
bearing at one end of the double-ended tiller arm. At the 
top end of the spindle there is a short lever which is con- 
nected to a similar lever on the top of the central control 
spindle through a buffer spring, the purpose of which is 
to prevent any shocks being transmitted to the mechanism 
operating the secondary rudder. At the opposite end of 
the tiller arm a square hole will be noticed, which is pro- 
vided in order that an emergency tiller can be inserted 
in a case of emergency and the rudder worked by hand 
through tackle. 

The method of steering is as follows :—Should the helms- 
man desire to steer ahead and to port, he moves the hand 
wheel on the bridge to starboard, and so through the 
medium of the control rods actuates the worm wheel and 
the cam plates so that they move in a clockwise direction. 
This movement causes the secondary rudder to turn to 
starboard so that, due to the current or stream of water 
passing, the main rudder automatically moves over to 
port. The shape of the cam plates is such as to give at 
first a rather large angle to the secondary rudder, which 
in its turn gives a quick and decided movement to the 
main rudder at smal! angles of inclination. As the main 
rudder swings over, the angle between the two rudders 
becomes slightly diminished. 

When it is desired to steer the ship astern then, owing 

















FIG. 4—UPPER PART 


settling the designs of these vessels 
attributed their successful working. 


principal particulars of the ships : 


must be largely 
The following are the 


Length overall 158ft. 
Breadth moulded 48ft. 
Depth moulded 14ft. 6in 


Designed speed 
Ty pe of mac hinery 


12} knots 


Twin-screw, triple-expansion steam 





Bores of cylinders 14}in., 234in., 38in. 
Stroke 24in. 
Speed 140 r.p.m 


Total output 
Boiler pressure 


1200 L.HLP 
180 Ib. per square inch 
Passenger carrying capa ity 2233 persons 


Steam is raised in Scotch boilers which are arranged 
alternatively for oil or coal firing. The engines work con- 
densing, Weir regenerative type condensers being fitted, 
which are designed to maintain a vacuum in service of 
26in. With regard to the deck equipment it may be 
mentioned that, like other vessels in the fleet, single lifeboat 
davits of the Graham type are provided. 

Rudder Design and Arrangement.— After inspecting other 
ferry craft which had been fitted with Flettner rudders 
it was decided to install twin rudders of this pattern on 
the ships, and the work was entrusted to Harfield and 
Co., Ltd., of Blaydon-on-Tyne, which firm holds the 
manufacturing licence for Flettner type rudders for Great 
Britain and the British Colonies. The rudders and control 
gears illustrated in this article were specially designed for 
the ships in question. In Fig. 4 we show the rudder 
control gear, while in illustrations Figs. 2 and 3 we repro- 
duce a drawing of the complete rudder and control gear 
and an engraving of the assembled unit. The main 
rudder is of the spade type, with the secondary rudder, 
or “‘ Flettner’’ fin, arranged at its trailing edge. The 
secondary rudder is controlled by hand through a spindle 
which runs down the hollow main rudder stock and operates 
by yokes and parallel rods. It is housed and turns in bush 
bearings fitted in the main rudder casting. The main 
rudder is of the built-up type and is formed of a centre 
casting of steel with welded stiffening pieces to which the 
outer »lates are riveted. All internal spaces are completely 
filled with a compound composed of cork and marine glue. 
Referring to the drawing Fig. 2, it will be seen that the 
main rudder stock passes through the rudder trunk housing 
and turns in double ball bearings which are fitted in that 
part of the housing immediately above the decks. Above 
the bearing is arranged a bronze worm wheel which is 
loosely fitted on the stock and meshes with a worm moved 
by the control shaft leading from the steering wheel on 





OF CONTROL GEAR 


to the direction of the propellers being changed, thereby 
reversing the direction of the water stream, the whole 
rudder swings round through 180 deg. into the astern 
position, after which control can be carried out in the 
same manner as before described. For purposes of 
emergency steering, in the event of a defect in the shaft 
leading from the bridge, a right-angled shaft carrying a 
reserve steering wheel is fitted, to which connects the two 
rudder control gears to the transverse shaft. The portions 
of the clutches fitted to the worm wheel shafts of the 
control gears are provided with turn holes, so that should 
it be desired to disconnect the transverse shafts the cam 
plates can be turned into the amidships position and the 
rudders worked independently through the emergency 
tiller and hand tackle from the deck. Access to the gears 
is given by loose hatches let into the main deck, which 
enable all parts of the control gear to be inspected and 
lubricated. These operations can also be done from the 
rudder gear room. The whole of the steering gear works 
exceedingly smoothly, and is moved by a single small- 
sized steering wheel on the bridge. 

Trial Results and Performance.—In the table given 
below a synopsis of the rudder trials of the T.S.S. Marlowe, 
which were carried out in the Mersey on August 28th, is 
given. 

Full-speed Trial. 

*Midships to * hard over.’ To port. To starboard 
Steering wheel brought over in 5 sec. : 34 sec 
Vessel turned 180 deg. in 
Vessel turned 360 deg. in 
Diameter of turning circle 200ft. 


“ Hard over” to “ hard over 


53 sec. 


l min. 53 see. 


54 see. 

I min. 49 sec, 
. 9g sec, 
During this trial both engines were running in an ahead 
direction at a speed of about 120 r.p.m. 

Half-speed Trial. 

Vessel turned 180 deg. in 58 sec. 1 min, 7 sec. 
Full-speed Trial with Engine Stopped. 


150 deg. 
I min, 29sec. .. 


165 deg. 


Vessel turned before losing way 
oe ee 1 min. 3 see. 


Time taken 


The very satisfactory performance which the above 
figures indicate has, we understand, been fully con- 
firmed by the actual behaviour of both these ships in 
service. It is of interest to learn that they can be brought 
away from the landing stage with considerably greater 
ease than can the sister ships equipped with ordinary 
rudders and steam steering gear. For instance, on leaving 
the landing stage Flettner rudders are set hard over in the 


propellers move in the ahead direction, the speed being 
increased as the vessel leaves the stage. With the other 
ships fitted with the normal type of rudder it is usual to 
use only one propeller to get the vessels clear of the stage, 
and only after this can the engine-room order for both 
propellers to run in the ahead direction be given. 

The general economy resulting from the efficient pro 
pelling machinery and the absence of steam steering gear 
has resulted, we are informed, in a saving of approxi- 
mately one ton of coal per day for the two new ships, 
although these boats are designed to carry some 500 
passengers in excess of the next largest boats in service. 
We are indebted to the makers of the rudder equipment 
for the particulars given in this article, and also to Mr. F. 
Arnold Best, of 1, Central-buildings, Westminster, 8.W. 1, 
who represents the Flettner interests of Harfield and Co., 
Ltd., and who carried out the negotiations in connection 
with the two vessels referred to. 








The Model Engineer Exhibition. 


THE present Model Engineer Exhibition, which opened 
in the Horticultural Hall, Westminster, on Saturday last, 
and closes to-morrow, September 24th, is the ninth of 
the series organised by the Model Engineer, and does, we 
consider, more than ever emphasise the fact that the 
English people are essentially engineers. For it is obvious 
on inspecting the various models shown, both in the com- 
petitive and the loan sections, that there are many engi- 
neers by nature who make their living in very different 
occupations or professions. There is, however, no doubt 
that some of the efforts of the untrained man “ break the 
rules,” so to speak. That is to say, they sometimes involve 
mechanisms which long experience has shown to be 
impracticable, although the fundamental idea may be quite 
sound, 

In these circumstances the Model Engineer Exhibition 
seems to serve an excellent purpose in that it brings into 
touch the professional engineer and the amateur inventor. 
The models must not, of course, be looked upon as mere 
playthings. They represent, broadly speaking, two trends 
of thought in mechanical affairs. Both are well worthy of 
encouragement, and their intimacy most desirable. 
There is, for instance, the ingenuity of men who control 
tools to make split pins ';,,in. diameter in quantities, or 
good facsimilies of railway track about jin. in gauge. 
On the other side, there are others who, with the help of 
cardboard or similar material, produce a working model of, 
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for instance, a new aeroplane or high-speed boat. It may 
be that the mind which tends in one or the other of these 
directions is not readily adaptable to the other; but it 


is obvious that the spirit of emulation which must be 
fostered by such an Exhibition as this should tend towards 
an improvement in the quality of inventions produced. 
The inventor, generally speaking, is the “ cardboard ”’ 
man, but lacking the manual dexterity to produce a 
commercial embodiment of his idea. On the other hand, 
the true modeller is primarily concerned with handicraft 
and the reproduction on a small scale of mechanisms which 
have already been proved. There are, of course, concerns 
which undertake to “ work out” inventions; but it 
obvious that if the inventor could do his own “ working 
out ” it would be more satisfactory. And herein, we think, 
is one of the greatest merits of the model engineering cult. 
No one, for instance, could study the model, on 
eighth seale, of the Hathorn, Davy pumping engines 
installed at Weston-super-Mare, in the competitive section, 
without being inspired to make his next piece of work 
really correctly. We have in the past commented on the 
meticulous exactness of some of the models shown at this 
Exhibition, but this is one of the best. The engine is of 
the type in which two steam cylinders, working com 
pound, incline upwards to an overhead crank shaft. 
This shaft has four crank pins,-two for the steam cylinders 
and two for the rods of the deep-well pumps. It 
not rotate continuously, but merely oscillates back and 
forth. The steam distributing valves of the cylinders have 
expansion valves behind them, and the whole arrangement 
for both cylinders is operated by a separate little, straight 
line, steam engine. Not only all this gear, but everything 
down to such minute details as drain cocks is faithfully 
copied in the model. 
There are some other pretty little pieces of workman- 
ship, such as a model of a rubber-mixing mill with herring 
bone gears, and a compound marine steam engine, for 
which the maker, a motor driver, made his own drawings ; 
but one of the most interesting is a 1}in. scale model of a 
2-4-0 tank locomotive, as it shows a combination of the 
two characteristic sides of engineering ability which we 
have just outlined. It is not a true model of any special 
class of engine, although it is quite orthodox in outward 
appearance, but was designed by its makers—two brothers 
who have no connection with the engineering profession 
with the idea of getting the utmost tractive effort on 
such a scale. It nevertheless, an excellent piece of 
workmanship, and the precision with which all the parts 
are finished is most pleasing. Another exhibit coming 
somewhat within the same class is what is described as a 
‘* steam turbine condenser,” but it was made by a mechanic. 
His ostensible object is to provide a prime mover for loco- 
motives and within the compass of a model measuring, 
say, about 8in. cube, he contrives to assemble a two-stage 
turbine, condenser, extraction pump, feed-water heater 
and forced draught fan. 
There are boats of all sorts and kinds, aeroplanes 
although they do not seem to be so prominent as in past 
vears—guns, electric locomotives and a host of other 
models which go to show the fertility of the enthusiast’s 
brain. 
There is, of course, the usual length of model railway 
track, on which young visitors are given rides behind model 
locomotives, and we were considerably interested in the 
design of the trestle for carrying this line. Its general 
appearance will be familiar to those who scan the daily 
illustrated papers, but the arrangements adopted to make 
it easily portable are not so obvious. The trestle is made 
up in lengths of about 6ft., each of which has two legs. 
The sections are socketed into one another and the spigot 
is so contrived that it holds the adjacent pair of legs rigid, 
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does 


18, 





direction required and both engines are run so that the 





although as soon as the spigot is withdrawn the legs can 
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be readily folded up to make a compact package. In 
connection with this model railway, we noticed a rather 
unorthodox type of locomotive which might be classed 
4-8-0, with the last driving axle behind the fire-box, and 
correspondingly long coupling-rods. The arrangement 
would not, of course, be practicable for curved tracks, 
but has been proved very effective in providing a good 
tractive effort on straight lines. 

As to the light machine tools at the Exhibition, we will 
not say much, as with few exceptions they are of familiar 
design ; but there is one, a wood-turning lathe, on the 
stand of the Leyton Technical Institute, which is worthy of 
study. It is home-made and has a ball-bearing headstock. 
It is intended only for chuck work, and the arrangement of 
the tool rest in such a manner that it can be got right up 
inside a cup-shaped piece of work is ingenious, yet simple. 








Railway Communications in China. 


Tue following is a translation of a Ministerial Order 
to the various Chinese Railway Administrations dated 
July 15th, 1927, taken from the official Bulletin of the 
Chinese Government Bureau of Economic Information :— 

The communications of a country bear the greatest 
influence on the prosperity of the people. The arteries 
of railways supplying the economic life-blood of a nation 
are the pre-requisites of a well-ordered national life. The 
Chinese Government Railways in the past have done their 
share in this respect. 

But in recent years continuous civil strife has devastated 
the land, and the railways have become an object of 
political contention. As most of the fighting has taken 
place along the railway lines, the railways have suffered 
the most. Railway properties have been wantonly 
destroyed, traffic: paralysed and earning power greatly 
diminished. Disorder and corruption prevail under the 
constantly changing and divided military control, which 
has made an efficient centralised railway administration 
impossible. 

With the disruption of the railway service, thereby 
stopping the continuous flow of commerce, the well being 
of the people has been seriously affected by a state of 
economic stagnation, which has resulted in general business 
bankruptey and financial stringency. Untold hardships 
have been brought upon the masses by the ever-increasing 
cost of living due to the lack of adequate transportation 
facilities to bring daily necessities to the market. 

The extent of the general suffering among the people 
will be better appreciated if we think of a section of the 
people that are more immediately affected. According 
to the density of population in the different provinces, 
there are at least one hundred million people living within 
100 kiloms. on both sides of the 8000 kiloms. of lines of 
the Chinese Government Railways. These people are 
daily facing poverty and starvation, and what little busi- 
ness there is left is increasingly threatened with bankruptcy. 

Not alone do the people suffer. The loss of railway 
income has run up to seventy million dollars per year, 
and the loss of internal revenue to the Government, due 
to the greatly reduced volume of trade and the prohibitive 
taxes of various kinds can never be estimated. Railway 
finance has been shattered and most of the lines have 
defaulted repeatedly in both foreign and domestic obliga- 
tions. Such a state of affairs cannot but seriously impair 
the confidence of the investing public in Chinese railway 
securities and make it impossible to utilise further credit 
on any large scale, both at home and abroad, either for the 
purpose of immediate relief or for new construction. Most 
of the railways are not even able to meet the most essential 
part of their operating expenses, such as salaries and wages 
and running stores. 

Thus the deplorable conditions of the railways is drifting 
from bad to worse as the disintegration of the general 
railway administration goes on. Immediate drastic 
remedies are required to save the railways or else they 
will soon reach a stage of deterioration beyond recovery. 
A fundamental solution of the railway problems on an 
efficient business basis requires both time and stable 
political conditions, and is therefore impracticable at 
the present time. But as a first step, practical relief 
measures aiming at the restoration of an adequate railway 
service to release the tension of the long-suffering public 
and to earn enough revenue to meet the minimum operat- 
ing expenses can be and must be taken. With this in 
view, it is therefore ordered that a conference of the railway 
directors of the various railway administrations shall be 
convened in the Ministry on July 25th, 1927, to discuss 
a programme of practical relief measures for the immediate 
improvement of the railways, covering such topics as 
follows : 


(1) Centralisation of power of appointment and 
direction of the administration of the railways. 

(2) Reduction or abolition of excessive taxes or 
dues and the reduction of railway freight rates. 

(3) Removal of obstacles of goods traffic and restor- 
ation of through traffic arrangements. 

(4) Strict prohibition of military interference with 
the affairs of the railways. 

(5) Preparation of budget estimates for immediate 
and absolute necessary expenses and strict enforce- 
ment. 

(6) Prompt payment of salaries and wages to rail- 
way employees, and the thorough reduction of operat- 
ing expenses by close analysis of operating expense 
items. 

(7) Publicity of accounts and strict auditing and 
control of railway income and expenditure. 

(8) Better treatment of workmen. 

(9) Rolling-stock repairs and other 
necessary maintenance of works. 

(10) Strict enforcernent of accounting rules and 
regulations. 


absolutely 


The detailed items for the above programme are con- 
tained in the agenda of the meeting to be sent to the 
different railways following this Order. Immediately 


after the conference of the railway directors for the for- 
mulation of a reconstructive policy, another conference 
of the department chiefs of the different railways shall be 
called for a discussion of the detailed methods of its execu- 





tion. The success of such conferences and the subsequent 
application of the decided measures requires a spirit of 
co-operation of the highest order between the Ministry 
and the different railways and among the railways them- 
selves. It is imperative that the different railway admini- 
strations must abandon their self-centred policy, hitherto 
pursued with such disastrous results, and must unite for 
mutual help, working, as railways must work, under one 
centrally directed system. 

And it is further ordered that the managing directors 
and department chiefs, who are both learned in knowledge 
and rich in experience through their close contact with 
the administrative affairs of the railways, shall devote 
their attention and efforts to the study of the above pro- 
gramme, and shall submit their opinion and recommenda- 
tions to the Ministry before July 20th, 1927. 








A New Automatic Water Heater. 


In the course of a recent visit to the Slough Trading 
Estate we inspected the new works of the Ruud Manu- 
facturing Company, of 99, High Holborn, London, W.C. 
These works have lately been opened for the manufacture 
in Great Britain of the company’s gas-fired water heating 
appliances and hot water storage plants. We saw in 
course of construction and assembly a range of heaters 
embracing units of 2 gallons per minute capacity and 
upwards, also instantaneous hot water installations with 
designed outputs from 30 up to 2500 gallons of water per 
hour. 

In the pressure type of heater, cone-wound coils of copper 
tubing are employed, which are heated by special burners 
to which the supply of gas is automatically controlled by 
a water piston operated gas valve along with a graduated 
thermostatic control. Copper coils are again used in 
the storage heaters, which, however, instead of having a 
graduated thermostatic control, are fitted with a ‘‘ moment 
valve’ with a positive snap action which puts on or cuts 
off all the burners in accordance with the demand for hot 
water. 

We have chosen for illustration a new type of ‘ Autohot” 
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SECTION THROUGH HEATER 


heater which may be employed for industrial uses, such 
as first-aid work in collieries, steel works, and industrial 
plants, where a ready supply of hot water should always 
be available. As our drawing shows, the heating vessel is 
a@ brazed copper tank in which the thermostatic element 
is accommodated. There is an insulating space between 
the tank walls and the outside insulating layer. As no 
copper coils are used, this type of heater is claimed by 
the makers to be specially suitable for use with chalky 
waters. 

In the thermostatic element the necessary movement 
to operate the moment valve is obtained by the differential 
expansion of a porcelain rod and a copper pipe, both 
enclosed in a brass casing. An additional safety precaution 
is provided in the shape of an automatic cut-off valve 
which, in the evént of the pilot light having been acci- 
dentally extinguished, stops the supply of gas to the main 
burners. The pilot light has three jets, one of which plays 
on a bent spring of a special alloy. As long as the spring 
remains heated the thermostat and moment valve can 
operate in the usual manner. If, however, the pilot light 
is extinguished, the spring cools and any flow of gas to the 
burners is intercepted by the cut-off valve, which is closed 
by mechanism released by the cooling spring. The heaters 
described are suitable, we learn, for town’s gas, natural 
gas or power gas, and the makers guarantee that with 
1000 cubie feet of gas having a calorific value of 500 
B.Th.U. per cubic foot approximately 600 gallons of 
water may be heated through 52 deg. Fah. and delivered 
at a temperature of from 110 deg. to 120 deg. Fah. 














Conference on Engineering 
Materials, Berlin, 1927. 


Tue preparations for the Conference on Engineering 
Materials, which is to take place in Berlin from October 
22nd till November 13th, are already far advanced. The 
sponsors of this Convention are the great German scientific 
engineering associations, which are supported by various 
German industrial organisations and the Exhibitions, Fairs 
and Foreign Visitors Office of the city of Berlin. Some two 
hundred papers are to be read by scientists and practical 
engineers. While these papers, which are to be read at 
the Technical University of Charlottenburg, are intended 
chiefly for engineers, an exhibition of engineering materials 
arranged in the Neue Ausstellungshalle on the Kaiserdamm 
will offer an attraction for the general public. This 
exhibition will not bear the character of a common trades 
fair, but will be arranged according to scientific principles. 
There will be seen the most up-to-date methods of material 
testing and demonstrations of the properties of the 
different engineering materials, and the methods of 
employing and of working them. The laboratories and 
testing shops of modern industrial works will be open to 
the members of the Congress. 

Three groups of engineering materials will be dealt with, 
namely :—Iron and steel, non-ferrous metals and electrical 
insulation materials. An epitome of all that is shown at 
the Conference on Engineering Materials will be given in a 
practically arranged handbook, which will be published 
on this occasion. This bulky work will be of equal service 
to the producing and to the consuming industries. 
Detailed particulars can be obtained from the “ Geschafts- 
stelle der Werkstofftagung,”’ Ingenieurhaus. Berlin, N.W. 7. 

The preliminary programme is as follows : 


Saturday, October 22nd.—At 10.30 a.m.: Opening of the 
Engineering Materials Exhibition, which will be accommo- 
dated in the Exhibition Hall, Berlin-Charlottenburg. 

Sunday, October 23rd.—Annual meeting of the Verein 
deutscher Eisenhittenleute. 

Monday, October 24th.—Forenoon : Introductory papers 
about research and co-operative work between the pro- 
ducing and consuming steel industries. Afternoon : 
Materials for heating and power plants; aluminium and 
its alloys. 

Tuesday, October 25th.—Forenoon: General meeting 
of the Deutsche Gesellschaft fiir Metallkunde. Afternoon : 
Lecture on mechanical and metallographic testing of 
steel. 

Wednesday, October 26th.—-Forenoon : Physical, 
chemical and technological testing of steel structure of 
metals and micrography. Afternoon: Materials for boiler 
and turbine design ; requirements of the mining industry ; 
lectures of the Deutsche Gesellschaft fiir Metallkunde 
(Metallurgical Society). 

Thursday, October 27th.—Forenoon : Copper and copper 
alloys; materials for the automotive and aircraft indus- 
tries; materials for structural work and for shipbuilding. 
Afternoon : Materials for railways and tramways (steel) ; 
the non-ferrous metals for the aircraft and other industries ; 
lectures of the Gesellschaft fiir angewandte Mathematik 
and Mechanik (Society for Applied Mathematics and 
Mechanics). 

Friday, October 28th.—Forenoon: Engineering Mate- 
rial for agriculture ; materials for tools; lectures of the 
Gesellschaft fiir angewandte Mathematik und Mechanik ; 
mechanical testing of the non-ferrous metals ; report on 
standardisation of materials. Afternoon: General meet- 
ing of the Deutschen Normenausschuss (German Stan- 
dardising Committee). 


Saturday, October 29th.—Forenoon: Lectures of the 


| Deutschen Ausschusses fiir technisches Schulwesen (Com- 


mittee for Technical Training); physical and chemical 
testing of materials ; materials for mechanical engineering. 


Afternoon: Problems in cutting metals (other than 
steel) ; problems in working sheet material. 
Monday, October 3lst.—Forenoon and afternoon : 


Lectures of a theoretical and scientific character, partly 


| contributed by foreign scientists. 


Bearing metals ; 


Tuesday, November 1st.—Forenoon : 
Afternoon : 


welding and soldering (steel and iron). 
Welding and soldering (non-ferrous metals). 
Wednesday, November 2nd.—Forenoon: Iron and steel 


for electrical engineering. Afternoon: Metals for elec- 
trical engineering. 
Thursday, November 3rd.—Forenoon: Insulating mate- 


rials for electrical engineering ; non-ferrous metals for the 
chemical industry. Afternoon: Iron and steel for the 
chemical industry. 

Friday, November 4th.—Forenoon: Materials for die 
casting ; precious metals as engineering materials. 








BOOKS OF REFERENCE. 
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“* Tue Universal Directory of Railway Officials, 192 
Published by the Directory Publishing Company, Ltd., 
33, Tothill-street, Westminster, 8.W.1, price 20s. net. 
The present issue forms the thirty-third edition of this 
useful book of reference. As is well known by now, this 
work is compiled, chiefly from official sources, under the 
direction of the editor of the Railway Gazette, and it 
claims—we believe rightly—to be the only publication 
that contains a complete list of all the chief railway 
officials all over the world. It is divided into eleven 
sections arranged as follows :—Official, Great Britain, 
Ireland, Europe, Asia, Africa, Australasia, North America, 
Central America, Mexico and the West Indies, and South 
America. At the end there is a personal index of railway 
officials, with letters and numbers apportioned to each, 
whereby it is possible readily to find the place in the volume 
where any name appears. 








Tue Province of Quebec had 799 forest fires during 
1926, as compared with 607 in the previous year, with an 
increase of some 13,000 acres of timber destroyed, accord- 
ing to the annual report of the Forest Protection Service. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


General Situation. 


Tue Midland iron and steel market remains 
extremely quiet, there being no evidence up to now of 
the expected autumn demand. Stability is wanted, and 
until it comes the hand-to-mouth system of buying, which 
is Common in practically all departments of the trade, 
is likely to continue. Though buying in the pig iron 
department is slightly better, tonnages are small, few 
consumers being prepared to anticipate forward require- 
ments. The slump in values of common grades of finished 
iron has brought out a little business, but users are not 
inclined to buy largely on a falling market. Steel masters 
in some parts of the country are stated to have been 
encouraged by the way the rebate scheme has been taken 
up by consumers and by the willingness of many engineers 
to adopt it. In this district, however, the amount of 
new business which has been placed since the introduction 
of the scheme has been so small as to leave steel masters 
undecided as to the attitude likely to be generally assumed 
by engineers hereabouts. It understood that many 
Birmingham merchants, who have for the past two years 
or more made a good thing out of sales of foreign material, 
have intimated their intention of retaining their freedom 
of action even if it embraces, as steel masters assert it will, 
the of desirable contracts where British steel is 
specified. There are few merchants, however, who have 
definitely stated that it is their intention to buy only 
British steel. There is no great volume of business in any 
of the varicus branches of in the Mid- 
lands and Staffordshire, and not sufficient 
confidence in the position to justify the placing of 
orders for schemes of enlargement and extensions of 
factories which may be under consideration. With 
the toning down of the motor industries, numerous 
subsidiary trades in the Black Country are beginning 
to slacken. The stamping and casting shops have 
been fairly well employed up to the last few weeks, 
but are now quiet. On ‘Change in Birmingham to-day 
Thursday-——the amount of business transacted was again 
very disappointing, and iron and steel masters asserted 
that unless there was an enlivenment of demand very soon 
they would be compelled further to curtail production 
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The Steel Rebate. 

As far as can be ascertained, there is no large 
amount of support yet forthcoming for the rebate scheme 
from Midland engineers and other steel] consumers, It 
was not, of course, expected that the rebate would give 
an immediate fillip to trade, but some definite evidence 
as to the position users in this area are going to take up 
was anticipated by this time. Certainly it would appear 
that local engineers have become less critical of the scheme, 
though they are not entirely satisfied with the steel makers’ 
reply to the question regarding the use of foreign steel 
in the production of the materials covered by the rebate 
scheme. They consider a general guarantee should have 
been given that no foreign material would be used by any 
party to the rebate scheme. However, it is « onsidered that 
the scheme will go through if users can be satisfied that 
they can accept it without imperilling their competitive 
ability. It is pointed out that even allowing for the rebate 
to buyers of British-made steel, the disparity between some 
classes of British and foreign material is very considerable, 
and this is a factor of grave importance. For the present 
big tonnages are being withheld, orders being almost wholly 
for small lots. Constructional engineers have a fair amount 
of business on their books, and in the near future they 


but new business is not coming in at all satisfactorily. 
The call for tube strip at £11 17s. 6d. is moderately good. 
Works producing iron tube strip have fair order books, 
and a good output is reported. Local cast iron pipe 
foundries are comparatively well off for work. The Staf- 
fordshire ironworks engaged in re-rolling steel complain 
that it is a lean business, as they have to pay £5 2s. 6d. 
to £5 5s. for their billets, and sell the finished bars or other 
products at £8 to £8 10s. Large quantities of steel are 
still bought from the re-rollers, whose prices for 2in. sections 
are 20s. to 30s. per ton below those of the steel works. 


Raw Iron. 


The firmness of pig iron quotations has resulted 
in a further slight improvement in demand, and blast- 
furnacemen, encouraged by this movement, refuse to submit 
to pressure on the part of consumers for further price con- 
cessions. Indeed, they hope that time will be on their 
side, and that some orders which have been withheld on 
the point of price will be released as the solidarity of furnace- 
men becomes more apparent. Derbyshire No. 3 foundry 
is still £3 58., and Northampton £3 0s. 6d. Scotch foundry 
is quoted at £3 13s. 6d. to £3 15s. The output of pig iron 
for August, namely, 596,100 tons, is the lowest since 
January this year, but it is hoped that this month's total 
will show a reaction. It is noted that the production 
included 195,500 tons of hematite, 188,000 tons of basic, 
159,700 tons of foundry, and 26,000 tons of forge pig iron. 
It is very much regretted that blast-furnacemen should 
have found it necessary during the month to blow out a 
further nine furnaces, bringing the number in blast to 
165. It is known that with the autumn demand in sight 
producers used every available means to keep the furnaces 
in readiness to meet that demand, and their having closed 
down at the eleventh hour would appear to indicate that 
they have little faith in the increased volume of trade to 
be expected next month, when the autumn demand usually 
makes itself evident. 


Galvanised Sheets. 


Most of the local galvanised sheet mills have 
orders sufficient to keep them employed for the next two 
months and some can run very well for the rest of the year. 
New orders, however, are coming in slowly, and the price 
is not so firm as it was. There is very little actual ** cut- 
ting,’ but to secure attractive export business many 
sellers are prepared to shade the generally recognised 
basis. Twenty-four gauge corrugateds continue to be 
quoted at £14 to £14 2s. 6d.f.o.b. The latter figure applies 
to small parcels only. 


Scrap. 


Heavy steel scrap is almost unsaleable, but the 
price usually paid for the small amount of business being 
done is £2 17s. 6d. to £3 delivered South Wales, and £2 10s. 
in this district. Scrap purchases include an unusual pro- 
portion of steel turnings, which are bought in bright con- 
dition at £2 10s.; but this material is becoming scarce, 
much less being on sale than at this time last year, when 
there were large accumulations through the strike. 


Fuel. 


Furnace coke is slightly firmer at 13s. per ton, 
and foundry coke at £1 7s. 6d. These prices, though appar- 
ently low, have no influence in the restarting of Stafford- 
shire furnaces. Some of these furnaces have entirely got 
rid of their slag banks, which have been disposed of chiefly 
for road-making purposes at about 5s. per ton. Slack is 
unduly plentiful, and prices are very low, a commentary 
upon prevailing industrial conditions. 


Coventry Engineering. 


Coventry motor engineering firms are busily 





should decide upon their policy and come forward with 
some good orders. 


Steel. 


The steel market is sluggish, not only for British 
but for continental material also. Prices are on recent 
levels, and no prospect of further reductions is held out. 
Angles and joists are £7 12s. 6d., tees £8 7s. 6d., boiler- 
plates £11 to £11 10s. Staffordshire hoops are maintained 
at £10 10s. at works. Small bars are selling a little more 
freely at £7 15s., but there is only a small call for mild 
steel billets at £6 10s. Users of continental material have 
not bought much lately. Foreign joists are offered at 
£4 13s. to £4 15s. f.o.b. Antwerp, and 3-16th plates at £6 5s. | 
No. 3 Belgian iron costs £4 15s., but there is a poor demand. 
So far the foreigners have taken no steps to reduce their 
prices to meet British competition, and their quotations 
are, if anything, slightly firmer. As a rule, the British 
consumer has good stocks of continental steel, and is under 
no necessity to buy. British production of steel ingots and 
castings amounted to 644,500 tons in August, compared 
with 687,100 tons in July and 747,300 tons in June. No 
great significance is attached to the reduction in view of 
the holidays and price uncertainty. 


Finished Iron Prices. 


Staffordshire merchant bar iron prices continue 
to decline. A further cut of 5s. per ton has been made 
this week by many sellers of Crown and nut and bolt and 
fencing bars, the former being offered for sale at £9 10s. 
and the latter at £9. The orders placed are inconsiderable. 
Some Staffordshire millowners say the business is not 
worth having at less than £10 to £10 10s., according to 
specification. Makers of common bars are getting only 
an intermittent demand for odd lots from nut and bolt 
and hurdle manufacturers. Even at the low rate of £9 
they are £3 per ton dearer than Belgian bars, which can 
be made to serve the same purpose, and as users of nuts 
and bolts seek keen prices Darlaston makers affirm that 
they must use the cheaper material or lose the business. 
The bulk of the material being worked up is accordingly 
of Belgian origin. Marked bars remain on the basis, which 
has been in operation several months, of £13 10s. 
The mills have just sufficient orders to keep them going, 





preparing for the coming season, and as the works get 
on to production, the local industrial position will gradually 
improve. The unemployment figures show a reduction 
this week, but the total still stands at over 7000, which is 
unusually high for Coventry at the middle of September. 
Certain firms are reported already to have a considerable 
volume of business assured, a goodly proportion of which 
is on export account. Preparations for an increased output 
next season are in evidence, indications in the trade being 
regarded as very favourable. 


Unemployment. 


There were 4837 fewer persons unemployed in the 
Midlands on September 12th than in the week ended Sep- 
tember 5th. The latest return shows that 139,237 persons 
are unemployed, but of that number 55,296 are working 
short-time or are out of work temporarily. The total 
number of unemployed is made up of 100,068 men, 3700 
boys, 31,058 women, and 4411 girls. In the Birmingham 
area there are now 27,369 persons unemployed, as com- 
pared with 27,984 and 26,009 respectively on the two 
previous weeks. In Coventry the figures have fallen during 
the week from 7699 to 7217. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, 
Exports of Textile Machinery. 


SHIPMENTS of British textile machinery during 
August were valued at £889,675, and although they were 
nearly £40,000 better than in the corresponding period of 
last year, there was a fairly substantial decline compared 
with July, the exports in that month amounting to £959,000. 
The falling off, however, is not so serious as it appears to 
be at first sight, for operations at the textile machinery 
works last month were seriously affected by holidays, and 
it would not be surprising to see a complete recovery in 
exports when the September returns are available. Of 





spinning and twisting machinery, and £155,663 weaving 


machinery. A decline of nearly £100,000 in exports to 
Russia and of £45,000 to the British East Indies were to 
some extent compensated by increased exports to several 
other markets, notably Germany, the Netherlands, and 
Japan. The position of the biggest individual market, 
however, was still held by the British East Indies with 
£146,000, followed by the Netherlands with £111,157, 
Germany with £103,758, Japan with £79,644, Russia 
with £56,677, South America with £47,389, France with 
£37,565, the United States with £36,886, Australia with 
£24,173, and China with £24,006, * other European coun- 
tries’’ in the aggregate accounting for no less than 
£177,460. 


Credits for Germany ’ 


In view of the growing importance of Germany 
as a market for British textile machinery—last month's 
shipment to that country accounted for not far short of 
10 per cent. of the total—the recent Berlin Press reports 
of a credit of £20,000,000 for the purchase of British 
machinery for Germany are of interest. Some of the 
statements that have appeared during the last few days 
are as wild and as wide of the mark as only such state- 
ments can be, even though, as is often the case, there is 
a certain amount of probability about the facts. Some of 
the reports assert that the whole of the £20,000,000 is 
to be devoted to the purchase of British textile machinery. 
Others modify the story to the extent that the balance of 
the credit which may not be required for textile machinery 
will be applied to the purchase of machinery for other 
industries. Obviously the amount mentioned is out of 
the question so far as textile machinery alone is concerned, 
even assuming it were possible to grant credit to that extent 
by the engineering industry in general. I am, however, 
in a position to state that one of the biggest Lancashire 
firms of textile machinery manufacturers is negotiating 
considerable business in Germany, but that it is purely a 
matter of indiyidual enterprise. The amount mentioned 
in this runs into several millions, and the firm in 
question is hopeful of securing a large part, at all events, 


case 
of this business. 


The Partington Gasworks. 


The Gas Committee of the Manchester Corpora- 
tion is hoping that by next spring part of the plant at its 
new gasworks at Partington will be in operation. Con- 
structional operations have been in progress for nearly 
five years, but work was seriously delayed as the result 
of the coal stoppage last year. The total capacity of the 
plant, the estimated cost of which is about £1,500,000, 
will be in the neighbourhood of 40,000,000 cubic feet a 
day, the first unit being capable of a daily output of 
8,000,000 cubic feet. Gas production in the city is con- 
fined to three plants at Bradford, Gaythorn, and Rochdale- 
road. The two last, which have a combined daily capacity 
of 11,000,000 cubic feet, will be superseded when the 
Partington works is completed. 


Steel Groynes for Liverpool. 


In order to counteract the continual encroachment 
of the Plackington Bank in the fairway leading to the 
entrance to the Brunswick Dock, Liverpool, the Mersey 
Docks and Harbour Board at its last meeting decided to 
spend the sum of £126,000 on the construction of two steel 
groynes, one on each side of the entrance to the dock. If 
successful, the experiment should result in a very sub- 
stantial saving, for it is officially estimated that during the 
last few years dredging operations at the dock entrance 
have cost between £60,000 and £80,000 a year. 


The Mersey Tunnel. 


More than half the total distance which the new 
Liverpool—Birkenhead tunnel under the river Mersey 
will traverse has been driven. According to a statement 
made at a meeting of the Joint Tunnel Committee at 
Liverpool last week, the distance now actually driven is 
9310ft., and steady progress is being made. Up to the 
present the work has cost £289,000, out of a total con- 
templated cost of £593,000. 


Work for Birkenhead Yards. 


The placing of Canadian Government contracts 
for three new steamers with Cammell Laird and Co., Ltd., 
Birkenhead, adds considerably to the work which the firm 
has on hand. The new vessels are intended for the Canada 
West Indies service, and the contract price is understood 
to be £769,800. Construction is expected to begin in 
about two months’ time, and work for an additional 800 
men will be provided. Contracts for three other Canadian 
Government vessels have still to be placed. 


Non-ferrous Metals. 

With the demand for tin from industrial con- 
sumers, both in this country and in the United States on a 
relatively limited scale, there has been a repetition during 
the past week, and on pretty much the same scale, of the 
market experience related in my last report. In spite of a 
reduction in home stocks, the market has slipped back 
considerably, the quotation for cash metal at the moment 
of writing being over £4 a ton below those current a week 
ago, following a decline in the previous week of about £6. 
The position will be better realised when it is pointed out 
that at the beginning of August cash metal was quoted 
at over £298 a ton, the present quotation being between 
£279 and £280. There has been more animation in the 
copper section and a slight improvement in actual business 
done, with the result that the metal has more than re- 
covered the ground lost in the previous week. An im- 
provement in the statistical position of lead rather than 
any expansion in the demand for the metal has had a 
steadying influence on this section of the market, and values 
show an improvement after the appreciable fall of a week 
ago. A better feeling has been in evidence in the case of 
spelter, but with ample supplies available prices are still 
at a low level, although fractionally better than they 





the August shipments, £669,786 represented the value of 





were at the last report. 
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Iron. 


The most promising feature of the Lancashire 
pix iron market during the past week has been the con- 
tinued steadiness of prices. There are still isolated cases 
of weak selling, but it is much less in evidence than it 
was a month or two since. It is not unlikely that were it 
not for this there would be a general firming up of values, 
As it is, makers are holding their ground better than they 
have been doing for some time, and prices show little 
quotable change compared with a week ago. Staffordshire 
iron is, perhaps, the outstanding exception. Whilst some 
sellers are adhering to the 74s. 9d. basis, delivered Man- 
chester or equal distance, there are reports of much lower 
offers being made. In other respects, however, the market 
appears to be quite steady. For Derbyshire No. 3 current 
quotations range from 73s. to 73s. 6d. per ton, according 
to quantity, for delivery here, Middlesbrough being un- 
changed at 80s. Sd., Scottish at 91s. 6d. upwards, and 
hematite at about 88s. A fair inquiry is being met with 
and actual orders, although still for the most part for 
delivery within a month or so, are on a rather better 
scale. With regard to manufactured iron, however, the 
demand very poor, with Lancashire Crown bars on 
offer at £10 per ton and second quality material at 10s. per 
ton less. 


is 


Steel. 


Boiler plates have been selling on this market 
for weeks at less than the nominal official figure 
of £11 10s. per ton, and the reduction of 10s. which came 
into operation at the beginning of this week merely brings 
the price down to actual market conditions, although one 
can hear of holders who are willing to accept even less 
than £11 per ton. Steel bars remain easy, if not actually 
changed since last week, the range being about £7 15s. 
or £7 17s. 6d. up to £8 10s. per ton, Sections are still at 
£7 12s. 6d. and ship and tank plates at £8 7s. 6d. There is 
relatively little demand cit her for boiler plates or steel bars, 
but in the case of joists and tank plates there is a moderate 
business being done. In no instance, however, are users 
anxious to buy forward. With regard to imported steel 
users have been placing few orders of any consequence, 
and the keen competition among sellers of continental 
products is reflected in the weakness of the market gener- 
ally, the margin between these and the British products, 
especially in the ‘semis,’’ gradually widening. 
Billets, for delivery to users’ works in this area for cash 
against documents, are quoted at £5 2s., sheet bars at 
£5 joists at £5 13s. to £5 15s., ordinary plates at 
£7 2s. bd., Siemens plates at £7 10s., steel bars at £5 13s., 


and wire rods at £6 5s. to £6 10s. per ton. 


some 


case of 


Os., 


BARROW-IN-FURNESS, 
Hematite. 


The fact that the makers have reduced their 
prices for pig iron to the extent of Ils. per ton may have 
some effect upon a moderately quiet market, and tempt 
customers to place larger orders. Up to the present there 
are no signs of a sudden revival, and such development is 
not expected by anyone who knows the present conditions. 
Business may improve, but if it does it will do so slowly. 
Chere may soon be a greater tendency to place orders for 
forward delivery. That will occur when buyers are con- 
vinced that pig iron is down to its lowest level. In the 
meantime very little iron is going into stock, but the 
reason for this is the considerable demand on local steel 
The iron ore trade is quiet, and in Cumberland 
Foreign ore is being 


account, 
reduced staffs are being employed. 
imported in restricted tonnage. 


Steel. 


The steel trade is not brisk, but there are orders 
held which will keep the mills engaged for a few months, 
and fresh orders may be booked which will take them 
over to the New Year. The hoop mills are well fixed for 
a considerable period. 


w 


Shipbuilding. 

The Straits Steam Navigation twin-screw pas- 
senger steamer Kedah, which Messrs. Vickers are building 
for a special service in the Straits Settlements waters, 
will probably be ready for delivery about the end of next 
mont} 








SHEFFIELD. 
(From our own Correspondent.) 
No Upward Movement Yet. 


THE condition of the heavy steel trade in this 
district remains unchanged. The buying movement which, 
it was hoped, would develop during this month has not 
vet asserted itself, in spite of the recent downward tendency 
in prices. The number of open-hearth furnaces at work 
is less than half of those included in the various plants, 
but the output, restricted though it is, appears to be quite 
up to the demand. In the Lincolnshire steel-producing 
centres, slightly better conditions are reported. There is 
a shortage of work at the rolling mills, and many com- 
plaints are heard of the smallness of orders, which cause a 
great expenditure of time for little, if any, profit. A fairly 
regular level of work is maintained by the steel foundries, 
but they could easily accept a great deal more. The prin- 
cipal activity is in the lighter classes of castings, and in 
branches a substantially increased demand is re- 
The railway steel departments are fairly well 
employed, though far from really busy. The automobile 
and electrical engineering industries continue to make 
large demands on Sheffield, and, while business is not at 
its best just now, the general prospects are considered 
In special quality steels, a fair amount of 


SO 


ported, 


favourable. 


trade is being done. 


Three New Steamers Ordered. 


As a centre which stands to benefit considerably 


ested in the news that one of its great firms, that of 
Cammell Laird and Co., Ltd., is to build three new vessels 


for the Canada-British West Indies service. 'The announce 
ment was made by the Canadian Minister of Trade and 
Commerce, who stated that the total cost of the vessels 
would be 3,849,000 dollars. He added that three other 
combined passenger and cargo steamers would also be 
ordered by the Government for the same trade. The 
report from Canada also states that the contract of Messrs. 
Cammell Laird is about 3,000,000 dollars below the nearest 
Canadian tender. Another order of local interest is one 
which the Leeds Corporation has placed with the Metro- 
politan- Vickers Electrical Company, for equipment, switch- 
gear, &c., to the value of upwards of £11,000. 


The Lighter Trades. 


The conditions in the local tool trades are uneven, 
but most of the important classes show a tendency to 
improve. This relates especially to the better qualities. 
The cutlery and plate trades have no great improvement 
to report, and conditions, generally speaking, are only 
moderately good. There is a fairly healthy demand for 
sterling silver goods, and also for spoons and forks, but 
sales of medium quality hollow-ware are slow. Some 
houses have a substantial amount of work on hand in the 
shape of contracts for the equipment of hotels and steam- 
ships. In a few cases, too, a steady trade is being done 
with the general public, but, generally speaking, business 
through the ordinary shopkeeping channels is on a poor 
scale. There is great competition for much of the business, 
and prices are suffering accordingly. The production of 
cheap stainless cutlery is still on a large scale, but signs 
are not wanting of a change in public taste in favour of 
higher quality goods. 


Colliery Progress. 


Indications that colliery development in this 
district is still progressing are afforded by the annual 
reports of the Staveley and Sheepbridge companies, both 
of which show increased profits and are able to raise their 
dividend from 5 to 7} per cent. The Staveley directors 
state that during the year the development of the lower 
seams at Markham Colliery has made satisfactory progress. 
The Sheepbridge report mentions that the output of coal 
from Glapwell No. 3 Colliery is increasing, while in the cases 
of Firbeck Main and Blidworth, the development of which 
was retarded by the long stoppage last vear, it is anticipated 
that the output will soon reach a substantial figure. The 
directors add that in view of the continued depression in 
the coal trade and the heavy capital outlay involved in 
sinking and developing collieries, notices have been given 
to termintae the leases taken to form the Finningley 
coalfield. Other interesting points from the Staveley 
report are that during the past year a plant for cleaning all 
the gas from the furnaces at Devonshire Works has been 
installed and is working satisfactorily ; that the second 
large gas engine at the same works is now in operation, 
and that the erection of the third, which is proceeding 
rapidly, will enable the company to provide more than 
sufficient for all the electrical current required for the 
present needs of the works. 


The Leaning Tower of Skegness. 


Skegness is still in difficulty with its water tower, 
which, recently erected at a cost of £7000, developed a 
list when filled with water. I recently reported that the 
local Council had applied for power to borrow £1406 in 
order to stabilise the tower, and that certain piling work 
was to be carried out. At last week’s meeting of the 
Council the engineer—Mr. P. Griffith, of London—reported 
that on the completion of the sheet piling operations on 
the previous Saturday the tower was half filled with water. 
The effect was arm increase of settlement all round, which 
was not serious, but during the Saturday and Sunday the 
tilt developed to the extent of approximately }in., bring 
ing the structure to nearly 26in. out of plumb at the top. 
The tower was immediately emptied, and would remain 
so until something further was decided upon. He was 
reluctantly compelled to inform the Council that the present 
depth of piling was not sufficient to prevent further tilt 
ard settlement of the structure, and he must now recom- 
mend them to carry out the contingency measure by 
driving the piles a further 10ft. He estimated that this 
additional work would cost £628 10s. The Ministry of 
Health has expressed its strong disapproval of the work 
having been begun before the sanction for the loan was 
obtained. The Council decided to ask the Ministry to 
receive a deputation. 


Cheaper Gas. 


Gas is largely used in industrial operations in 
Sheffield, and a reduction of price is therefore of interest 
to the commercial as well as to the domestic community. 
The gas company made a reduction last June, and they now 
announce a further one, of Id. per 1000 cubic feet, which 
will bring the prices down to below what they were before 
the coal stoppage. The highest price now will be 2s. 10d. 
per 1000 cubic feet. For the excess boyond 100,000 cubic 
feet and up to 500,000, consumed in one year on the same 
premises, the rate will be 2s. 2d. per 1000, and thero are 
further reductions for larger consumers, the minimum being 
Is. 3d. per 1000ft. for all gas consumed in excess of 6,000,000 
cubic feet in one year. 


Sugar Beet Projects. 


The end of the present month is expected to see 
the completion, ready for use, of the sugar beet factory 
which has been erected on the Barlby side of the Ouse, 
near Selby. The factory is regarded as the largest and 
most up-to-date structure of its kind in the country, and 
has cost about £450,000. It is announced that Sugar 
Industries Auxiliaries, Ltd., of London, has secured the 
option of a site at Brigg, near the river Axholme, for the 
erection of a sugar beet factory for next year. A definite 
announcement as to the erection of the new factory is 
expected shortly. A sum approaching £500,000 is men- 





Developments at Whitby. 


Considerable engineering work will be involved 
in a scheme of development which has been prepared by 
the Surveyor to the Whitby Urban Council, and which 
will shorty be submitted to the people of that town for 
approval. Extensive improvements of the cliff frontage 
and foreshore are contemplated. The scheme consists of 
five sections, which may be carried out independently. 
The proposal is to construct a marine drive from the 
Battery Parade to the Metropole Hotel. At the foot of the 
cliff will be a low-level promenade, 50ft. wide, constructed 
of concrete. At the western end of the Spa grounds pro- 
vision has been made for a cliff tram. Beyond this point 
the present sea wall will be extended to a bay at the foot 
of the cliff, where it is proposed to construct a bathing pool. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Steel Rebate Scheme. 


Now that an assurance has been given that all 
British material will be used in the manufacture of steel 
for customers who, under the rebate scheme, undertake 
to buy for a stated period solely from British firms, expan 
sion of trade is confidently looked for. The question of 
the suggested use of foreign semi-finished steel in the pro- 
duction of the finished product had been a matter of dis- 
cussion among consumers, but the statement made by the 
makers that practically 100 per the defined 
materials produced in the works of the associated firms 
is being rolled from British steel should remove any mis 
givings. Moreover, the makers have agreed to give a 
guarantee, if desired, that the material they offer is from 
British steel. 


cent. of 


Orders for the Tyne. 


Swan, Hunter and Wigham Richardson, Ltd.., 
Walliserd, have secured a further important contract from 
the Commonwealth and Dominion Line, Ltd., of London, 
to whom they have delivered two vessels, the Port Huon 
and Port Gisborne, this year. The new order is for two 
similar vessels of a deadweight carrying capacity of 11,300 
tons, ard to be fitted with Diesel engines. These vessels 
embody the latest designs and equipment for the rapid 
carrying of meat and fruit from Australia and New Zealand, 
and, with the exception of the motor engines, are prac 
tically all-electric ships. The vessels will be constructed 
at Wallsend, and will provide employment for a consider 
able number of men. The contract for the engines, it 
understood, has not been definitely settled. 


is 


Cleveland Iron Trade. 


The autumn demand has now set in, and business 
is developing on fairly active lines. Stocks have been 
reduced during the week by several thousand tons, and 
as this diminution has been the steady tendency for the 
past five weeks, ironmasters have practically reached 
normal stocks. There had been some additional accumu 
lation of iron during the trade week holiday, when the 
blast-furnaces were operating while the steel works were 
idle, but this, too, has been absorbed. Consequently, 
the position of the industry, though not warranting exces 
sive optimism, is distinctly more healthy. With an appre- 
ciably stronger statistical position, makers have adopted 
a very firm attitude, but actual upward movement in 
quotations is improbable, as prices are just on a level that 
admits of successful competition with continental iron in 
certain markets. The improvement in demand for Cleve- 
land iron dates from the rearrangement of fixed quotations. 
Ruling rates are such as threaten to exclude continental 
iron from this district when consumers here have completed 
their commitments to foreign firms. Hope is also enter- 
tained that business with home consumers at a distance 
will expand, and that overseas sales will improve. For 
home purposes, No. 1 Cleveland foundry iron is 70s., 
No. 3 G.M.B. 67s. 6d., No. 4 foundry 66s. 6d. and No. 4 
forge 66s. Fixed rates to Scottish consumers and to 
buyers abroad are 2s. 6d. below the foregoing quotations. 


Hematite Pig Iron. 


Home and export trade in the East Coast hema- 
tite pig iron trade also shows improvement, but makers, 
in their desire to liquidate stocks, do not hesitate to accept 
prices that have ruled for some little time past, though they 
complain that these prices are altogether unremunerative. 
Mixed numbers of hematite are put at 7 and No, I 
quality at 75s. 6d. 


5s., 


Ironmaking Materials. 


Realising the futility of making contracts under 
the existing conditions, foreign ore merchants are confining 
their attention to arrangement of supplies against orders 
booked some time ago. Consumers, are carrying large 
stocks and have considerable undelivered purchases to 
accept. Best Rubio ore is nominal at 21s. per ton, c.i.f. 
Tees. Blast-furnace coke is on offer at unprofitable prices, 
but makers are unable to dispose of the whole of their 
output. lronmasters anticipate further concessions, but 
producers declare that rather than again reduce prices 
they will cease producing. Good average qualities are 
round about 18s. per ton delivered at the works. 


Manufactured Iron and Steel. 


Prices in the manufactured iron and steel trade 
rule firm and are unchanged. Manufacturers have con- 
siderable contracts to complete, but new orders are diffi- 
cult to arrange. The rebate scheme is stated to have 
attracted a few more consumers, but its full effects must 
be awaited. 


The Coal Trade. 


The Northern coal trade is practically marking 








from the revival in shipbuilding, Sheftield is much inter- 
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which had been calculated upon. ‘The fitters have not lost 
hope of the forward trade developing, but at the moment 
are more concerned about the clearance of output during 
the next few months. In some branches the bookings have 
been encouraging, but in others the outlook has steadily 
become more unfavourable, so that the general position is 
erratic. An interesting feature of the market is the fact 
that two or three inquiries are circulating for deliveries 
during the early months of 1928. The disposition, how- 
ever, is not to quote direct beyond the end of this year, for 
no one can say what is going to be the outcome when 
miners’ wages come wp for review at the beginning of 1928 
in terms of the county agreements. The owners may seek 
a reduction of the percentage on basis rates to lessen the 
Zap between proceeds and costs, for it is asserted empha 
tically that the collieries cannot indefinitely stand the 
present strain. The export price of coal is not paying for 
the winning of it. Durham coals are steadier than North 
umberland at present, as the seasonal needs for gas kinds 
are asserting themselves. Prices do not change, however, 
and for the good reason that it would require much more 
trade than is offering to give any buoyancy to values. Best 
gas qualities are moving off with tolerable regularity at 
lés. to I6s. 3d., and seconds are being supported at 
138. fd. to 14s. 3d. Coking coals ebb and flow somewhat, 
but the cheaper sorts are well sold to the end of September. 
Prices have a range of 13s. 3d. to 14s. Bunkers are with 
out special feature at 13s. 9d. to 15s., according to grade 
So far Northumberland steams are concerned, the 
demand has certainly not come up to expectations, and 
there have been a few lots of all grades which have had to 
be cleared at discounts, but forward the fitters are holding 
steadily, and prefer to risk idle time rather than accept 
lower figures. Large steams are at a minimum of I4s., 
with second qualities at 13s. to 138. 6d. There is a generally 
brighter outlook for the coke trade. The pressure for gas 
coke is keen, and makers are in a difficult position to supply 
the current demand, and owing to supplies being scarco, 
the demand is casily overflowing into October, and outputs 
are being rapidly earmarked; 20s. 6d. to 21s. is firmly 
Ordinary patent coke is plentiful at 17s. to 18s., 





as 








quoted 








with higher qualities at 24s. to 25s. Beehive coke is in 
limited supply at 258. to 30s. 
SCOTLAND. 


(From our own Correspondent.) 


Conditions Unimproved. 


On the whole, there no change to report 
the position of the steel, iron and coal markets. It is said 
that from some quarters a better time is indicated, but, 
undergone any 


The almost entire absence of the usual seasonal 


Is im 


generally speaking, the outlook has not 
change 
demands is a further indication of a continuance of the 
conditions which have dominated the position for some time 
back, and also further evidence that buyers abroad are 
showing little interest, especially in respect to forward 
Buying on the whole is confined to restricted 
lots for prompt consumption, and buyers are likely to 
adhere to such a policy while prices decline. 


COTRITISSIONS. 


Reduction in Boiler Plates. 


The Scottish steclmakers have announced a reduc - 
tion of 10s. per ton home and export in the price of boiler 
plates, and the new rates are as follows :—For delivery 
in Seotland and North-East of England, £10 10s. per ton ; 
East of England and Belfast, £11; Dublin, £11 108. ; and 
export, £10 10s. per ton. Boiler plates do not come under 
the rebate scheme. 


Steel. 


as can ascertained, the steclmakers, 
had little effect 
Home inquiries have perhaps been a shade brisker, but 
actual business is slow and the majority of the rolling 
mills are only partially employed. It has been said, how 
ever, that the slowing down of importations of foreign 
materials to this country may be traced to the influence of 
the rebate scheme. What influence it will have on the 
trade remains, of course, yet to be proved. The general 
demand for plates and sections continues on adisappointing 
scale. ‘Tube makers are comparatively busy, especially 
those engaged in the butt-welded variety. While business 
is not promising, some little encouragement may be derived 
from the report that one plate mill which has been idle 


So far bo 


rebate scheme has, as yet, on business. 


for a considerable period, has just been restarted. 


Steel Sheets. 


Black sheet makers anticipated a busy demand 
in the early autumn, but their expectations have not vet 
The lighter gauges are not so badly o@, 
but the heavy gauges have ample room for improvement. 


been realised. 


Galvanised sheets are busy. 


Iron. 


The iron trade is dull in most branches. Bar iron 
makers and steel re-rollers have not sufficient orders to 
maintain a steady level of activity, and prices can be shaded 
for a good prompt order. Hematite and foundry pig 
iron have a poor market, and despite reduction in output, 
supplies are still ample. Prices are unchanged from last 
week at the time of writing. 


Imports and Exports. 


Imports of iron ore and manufactured iron were 
on a restricted basis last week, only 1300 tons of iron ore 
and 700 tons of manufactured iron were discharged. Ship- 
ments of manufactured iron products amounted to 5000 
tons, the larger proportion of whieh went to Australia, 
India, South Africa, and South America, 


Coal. 


The coal market in Scotland continues to show 
a decided lack of movement. The restriction of foreign 





demands is keenly felt, and many collieries are feeling 
the loss of business from abroad, which has evidently been 
placed elsewhere. Any export business doing is confined 
to small lots for prompt delivery, and foreign buyers ar« 
evidently uninterested in forward contracting at present. 
Home industrial and municipal demands remain below 
normal, and house coal is practically the only sort to show 
signs of expansion. In most cases prices are still inclined 
to weaken. Aggregate shipments amounted to 244,432 
tons, against 254,805 tons in the preceding week, and 
260,543 tons in the same week in 1925. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Conditions. 


Ir is far from encouraging to reflect that whereas 
the Board of Trade returns respecting exports show that 
for the month of August shipments for the whole of the 
country marked an improvement of rather more than 
80,000 tons, South Wales did not share in this advance. 
On the contrary, with a total of 1,713,202 tons, the figures 
for this district registered a decline of 151,894 tons, as 
compared with the returns for July. On the other hand, 
there are prospects that the figures for the current month 
will make a better showing, inasmuch as the Customs 
returns for last week gave a total of just over 523,000 tons, 
which was not far short of 100,000 tons more than in the 
preceding week. If these figures can be taken as reliable, 
the total for last week turns out to be one of the largest 
quantities shipped in recent months, but it must be pointed 
out that the returns from which these figures are compiled 
are those submitted by exporters, and they do not neces 
sarily refer to exports made in the period under review, 
but may refer to coals shipped a week or two earlier. At 
the same time the total of shipments should be better 
this month than last, though no great improvement can 
be looked for. The state of trade generally is not suffi- 
ciently active, and the weekly volume of chartering, which 
is a very reliable index, is not on a high enough scale to 
warrant expectations of a material expansion in shipments. 
Only about three times since the end of June has tho 
quantity of tonnage taken up and reported on the market 
exceeded during any week a total of over 300,000 tons, 
and this figure is insufficient to create real activity at the 
loading ports, as is shown almost daily by the fact that 
anything from twenty to forty tipping appliances are 
idle at the various docks in this district. During the past 
week there has been no appreciable development in export 
business, which remains very quiet. Certainly several 
small contracts have been entered into, but the only fresh 
enquiries of any note which have come along are on behalf 
of the French Marine and the Norte Railways of Spain. 
In the case of the former prices have been asked for about 
50,000 tons of best large coals and patent fuel, while us 
regards the latter tenders have been invited for 30,000 
tons of steam coals. In both cases the period of delivery 
is the last three months of this year. 


Dock Facilities. 


A further effort is to be made to introduce the 
system in this district under which vessels can change 
docks without the imposition of double dock dues. It 
will be remembered that in March, 1925, the Great Western 
Railway Company granted this facility so far as the 
Customs port of Cardiff was concerned, viz., in respect 


of the docks at Cardiff, Penarth and Barry, one tonnage | 


rate only being charged, though the payment of a small 
locking fee was stipulated. This action on the part of the 
Great Western Company was appreciated and regarded 
as a step in the right direction, as it applied not only to 
British tonnage but also to foreign-owned steamers trading 
to local ports. The granting of this concession to the 
Customs port of Cardiff naturally made traders at the 
other ports press their claims for similar consideration, 
and the fact that it did not apply to Newport was particu- 
larly resented by the commercial interests at that port. 
They rightly claimed that the granting of the concession 
to Cardiff, Penarth and Barry only was a violation of the 
assurance given at the time of the amalgamation of the 
railways and docks that preference would not be given 
to one as against another of the railway-owned docks 
The upshot was that as the Great Western Company could 


not see its way to extend the concession to Newport the | 


system was withdrawn from the Customs port of Cardiff 
in June of last year. Now, however, there is to be a com- 
bined endeavour to bring about its reintroduction, and on 
Monday last representatives of the Cardiff, Newport, 
Swansea and Port Talbot Chambers of Commerce met 
at Cardiff, when the position was discussed. It was felt 
that the system of interchanging docks was long overdue, 
and steps were taken to approach the Great Western Rail 
way Company with a view of securing this facility to 
apply to all the ports in this district under the control of 
the company. 


Subsistence Wage. 


Material differences still exist regarding the appli- 
cation of the subsistence wage to miners in this district, and 
on Saturday last the Council of the South Wales Miners’ 
Federation had under consideration the rules and regula- 
tions to be observed respecting the payment of the wage 
to those miners who absented themselves from work. 
It was pointed out that if through any fault of his own 
or through any unreasonable cause the workman absented 


Association, the award of the independent chairman con 
cerning certain clauses of the subsistence wage award 
was announced. The coalowners’ contention was upheld, 
the independent chairman's award being that the week 
is the unit for calculation and payment, and that the total 
week's earnings must be divided by the number of shifts 
workod so as to arrive at the amount, if any, of subsistence 
allowance payable per shift for the week. 


Tin-plate Depression. 


The conditions in the tin-plate industry of this 
district continue to be very unsatisfactory, and a consider 
able amount of unemployment prevails. In the case of 
the Cwmfelin Works, Swansea, belonging to Richard 
Thomas and the whole of the nineteen mills are 
at a standatill this week, and about 400 men are idle. The 
finishing departments are operating. It is hoped that 
the stoppage will only be temporary and will not extend 
beyond the present week. 


Co., 


Tin-plate Ballot. 


Workmen in the trade have been 
balloted on the question whether during the period of 
depression shifts shall be shortened from eight to six hours 
to enable work to be more equally distributed. The 
result of the ballot will be disclosed towards the end of the 
week, but it is already stated that the voting has gone 
against any alteration being made in the shifts. 


tin plate 


Current Business. 


Operations in steam coals have been extremely 
quiet during the past week. The general inquiry 
the Continent particularly has been slow, and very little 
business has been carried through. The improvement 
manifested a fortnight ago has not been maintained. It 
is not surprising, therefore, that there is no alteration in 
the state of the market. All qualities of large coals ar: 
freely offered for prompt loading, and as numerous collieries 
carnot work regularly the shortage of smalls is as acute as 
ever. The market for the latter is firm, and salesmen will 
only make concessions in prices of smalls provided buyers 
take also a proportion of large coals and thus help the 
collieries out of their difficulties. The scarcity and high 
prices of smalls are adversely affecting the position of 
patent fuel makers, who also have to contend with an 
advance in the cost of pitch. The is that 
the price of patent fuel is considered disproportionately 
high as compared with best steam large coals, and buyers 
are holding off. Coke displays no material change, but 
pitwood shows a very steady tone, as supplies coming 
along are rather restricted. 


from 


consequence 


Swiss Firm’s Tender. 


It is announced that Escher, Wyss and Co. have 
secured the contract for the supply to the Newport Cor- 
poration of a 10,000-kilowatt turbo-alternator and con 
densing plant, the price being £34,095. Eight British and 
four foreign firms sent in prices, twenty four alternative 
offers being made between them. In all cases the British 
tenders were for all-British goods. The successful firm 
in its several alternative offers suggested combinations 
of Swiss and British machinery. One of the lowest tenders 
was from a German firm whose price for an all-German 
plant was £27,507. The lowest British tender was £34,702, 
but in this instance the alternator and condenser were not 


in accordance with the specifications. 








LAUNCHES AND TRIAL TRIPS. 


ARAGUA, oil tank steamer; built by Palmers Shipbuilding 
and Iron Company, Ltd., to the order of the Venezuela Gulf 
Oil Company, Ltd engines constructed by Richardson 
Westgarth and Co., Ltd. ; launch, August 29th. 











himself from the pit he was not entitled to the subsisience 
wage. The Council also discussed the disagreements which 
have arisen with the coalowners respecting the interpreta 

tion of the independent chairman’s award relating to ovor 

time, and arrangements were made for further approaching 
the independent chairman in order to obtain his view oa 
the points at issue. 


| 
LATER. 
of 


At a meocting on Tuesday of representatives 


the South Wales and Mon. Enginemen, Boilermen, and 
Craftsmen’s Association and the South Wales Coalowners’ 


Kueti, motor ship; built by Harland and Wolff, Ltd., to tl 
order of James Moss and Co., Ltd.; dimensions, 345ft. by 47ft. 
by 30ft. 3in.; 2720 gross tonnage. Engines, one eight-cylinder, 
four-cycle, single-acting oil; constructed by the builders ; 
launch, August 31st. 

ORANJESTAD, oil tanker; built by Harland and Wolff, Ltd., 


to the order of Andrew Weir and Co. for the Lago Shipping 


Company; dimensions, 315ft. by 50ft.; to carry 2360 gross 
tonnage. Engines, triple-expansion, pressure I80!b.; con 
structed by the builders ; launch, September Ist. 

AGATHA, motor oil tanker ; built by Harland and Wolff, Ltd 
to the order of the Anglo-Saxon Petroleum Company, Ltd.; 
dimensions, 305ft. by 50ft. by 19ft. 3in.; 3126 gross tonnage 
Engines, two sets of single-acting, four-stroke cycle, six 
cylinder oil; constructed by the builders; delivered Septem- 
ber 8th. 

PALacio, motor vessel ; built by Harland and Wolff, Ltd., to 
the order of MacAndrews and Co., Ltd.; dimensions, 270ft. by 
39ft. by 17ft. 6in.; 1375 gross tonnag: Engines six-cylinder, 
single-acting oil; constructed by the builders; launch, Sep- 
tember 8th. 

SaBANETA, oil tanker; built by Harland and Wolff, Ltd., to 


for the Lago Shipping Com- 
2360 gross tonnage. Engines, 
structed by 


the order of Andrew Weir and Co., 
pany ; dimensions, 315ft. by 50ft.; 
twin-screw, triple-expansion, pressure 180 Ib.; 
the builders ; launch, September 8th 








British Procress, tank steamer; built by Sir W. G. Arm 
strong, Whitworth and Co., Ltd., to the order of the British 
Tanker Company, Ltd.; dimensions, 394ft. 6in. by 50ft. by 
27ft. 6in.; to carry 6400 tons wines, inverted, dir acting, 
triple-expansion, 25in., 42in., 70in. diameter by 48u roke 
pressure 2001b.; constructed by the Wallsend Slipway and 
Engineering Company, Ltd.; launch, September 9th 

LAHEJ, twin-screw steam tug; built by Harland and W 
Ltd., to the order of the Peninsular and Oriental St« Na 











tion Company, Ltd.; dimensions, 125ft. 6in. by 27ft. 2ir 

| 13ft 64in. Engines, two sets of triy xpansion, 13}in., 234in., 
36in. diameter with 27in. stroke, pressure 180 I! ‘ ' ted 
| by the builders ; trial trip, September 15t! 

FERROCRETE, motor vessel; built by James Pollock 8 
and Co., Ltd., to the order of the Associated Portland Cement 
Manufacturers, Ltd.; dimensions, 104ft. by 21ft. 6in.; 200 tons 
deadweight. Engines, two-cylinder Bolinder direct versible 
heavy oil; constructed by the builders; launch, September 


14th. 
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Current Prices 


TRON ORE. 
N.W. Coast— 
Native 18/6 to 21/- 
(1) Spanish 18/6 to 21/~ 
(1) N. African 18/6 to 21/- 
N.E. Coast— 

Native , 18/- to 21/- 
Foreign (c.i.f.) 21/- 
PIG IRON. 

Home. Export. 
£s. d. £ es. d. 
(2) Scortanp— 
Hematite. . 3160. 
No. 1 Foundry 319 0 
No. 3 Foundry 3140. - 
N.E. Coast— 
Hematite Mixed Nos. 315 0 315 0 
No. l 315 6. 315 6 
Cleveland— 
No. 1 310 0. 3°67 6 
Silicious Iron .. 310 0. 4S 
No. 3 G.M.B. .. » v. Wx 3 56 CO 
No. 4 Foundry 366. 3 4 0 
No. 4 Forge 360. a S.. 
Mottled e's 8. ,3 3 0 
White SS @. 33 0 
MIDLANDs— 
(3) Staffs. — 
All-mine (Cold Blast) _— 
North Staffs. Forge -- — — 
~ % « Foundry .. 3 5 Oto 3 6 0 
(3) Northampton— 
Foundry No. 3 3.1 0 _ 
Forge 217 0. — 
(3) Derbyshire— 
No. 3 Foundry 3.5 0 a 
Forge S- 3 . — 
(3) Lincolnshire— 
No. 3 Foundry 3.5 0 -- 
PAPE as sles’ BEB. — 
Basic ke, ow 2a \oh “Oe “es -- 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
4 7 6(a) — 
Hematite Mixed Nos. .. 410 6 (6) “= 
414 O(c) — 


for Metals and Fuels. 





STEEL (continued). 





Home Export 
£s.d £s.d 
ScoTrLanp— 
Crown Bars .. -s ae ee Ose 10 10 0 
Best a roe ‘ — 
N.E. Coast— 
Iron Rivets . - 1115 O. — 
Common Bars - 1015 OO. — 
Best Bars - ll 5&5 0 — 
Lancs.— 
Crown Bars .. - 10 00. — 
Second Quality Bars .. 910 0. 
Hoops x“ - re oo SB O@. - 
5S. Yorxs.— 
Crown Bars - ll O O.,. — 
Best Bars - 12 6 O.. -- 
Hoops - -« 3M @.. -- 
MIDLANDs— 
Crown Bars , : 910 Otol? 
Marked Bars (Staffs.) .. 13 10 0... .. _ 
Nut and Bolt Bars s © 0 Ot © 
Gas Tube Strip .s« wn BW Oe 
STEEL. (<) 
(6) Home. (7) Export. 
£s. d, £ s. d. 
(5) Scortanp— 
Boiler Plates... .. .. 1010 0.. 10 10 0 
Ship Plates, jin. and up 8 2 6.. 712 6 
Sections .... os «8 3 Oe Bes , =a @ 
Steel Sheets, Lie.. , o BO Ba. 815 0 
Sheets (Gal. Cor. 24B.G.) 14 5 0.. £14 0 0 
(1) Delivered. (2) Net Makers’ works. 


(6) Home Prices—All delivered Glasgow Statior. 


(¢) Delivered Birmingham. 





Boiler Plates 10/— extra delivered England. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


N.E. Coast— Home. 
gea4@& 8a & 
Ship Plates 83 6.. 
Angles a Te 4 .. 
Boiler Plates .. ma. 6... 
Joists 7 me © en 
Heavy Rails ra... 
Fish-plates 12 0 0 
Channels 10 5 0 
Hard Billets $812 6. 
Soft Billets : = 
N.W. Coast— 
Barrow— 
Heavy Rails Roe: Oise as 
Light Rails 810 Oto 8 15 
Billets 710 Oto10 0 0 
MANCHESTER— 
Bars (Round) )} & 
» (Small Round) 715 0 
Hoops (Baling) .. .. 11 0 0... 
» (Soft Steel) — << 2 ee 
Plates 6s <<. ow" O's 
» (Lancs. Boiler) .. 11 0 0... 
SeEFrFIELD— 
Siemens Acid Billets .. 10 0 0.. 
Hard Basic -- «- 713 6to 8 2 
Intermediate Basic jw BO BO. 
Soft Basic ian , 8 @, : 
Hoops 10 0 Oto ld 10 
Soft Wire Rods 950. 
MIDLanns— 
Small Rolled Bars -- 715 Oto 8 0 
Billets and Sheet Bars.. 610 0... .. 
Sheets (20 W.G.) .. 1110 Otol2 0 
Galv. Sheets, f.o.b. Upoot 14 0 Otol4 2 
Angles ra S.... 
Joists i. = 
Tees oat ee ce oe OBB... oe 
Bridge and Tank Plates RB BRAM san ae 
Boiler Plates .. ll 0 Oto ll 10 


NON-FERROUS METALS. 


SwansEa— 


Tin-plates, I.C., 20 by 14 
Block Tin (cash) 


9 (three months) 


Copper (cash) .. « 
» (three months) .. 
Spanish Lead (cash) 


9° (three months) 


Spelter (cash) . 
» (three months) .. 


MaNncHESTER— 
Copper, Best Selected Ingots 


o Electrolytic 
» Strong Sheets .. 


os Tubes (Basis Price) Ib. 


Brass Tubes (Basis Price), Ib. 


»» Condenser, lb. 
Lead, English. . 
»  Foreign.. 


Spelter 


Aluminium (per ton) 


. £107 


FERRO ALLOYS. 


Tungsten Metal Powder 
Ferro Tungsten 


9 6 p.c. to 8 p.c. 


» 8 p.c. to 10 p.c. ,, 
» Specially Refined 
Max. 2 p.c. carbon 


o» Ipc. 


» 0-70 p.c. carbon 


» carbon free 


Metallic Chromium 
Ferro Manganese (per ton) . 


Silicon, 45 p.c. to 50 p.c. 


o 75 p.c. .. 


Vanadium 
Molybdenum 
Titanium (carbon free) 


Nickel (per ton) 
Ferro-Cobalt .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


1/84 per |b. 
1/3} per lb. 
Per Ton. 
£23 0 
. £22 6 
. £22 0 
. £36 0 
. £42 0 
£54 0 
1/4} per tb. 
‘ 3/— per lb. 
- £12 0 


(8) f.0.t. Makers’ works, approximate. 


0 for home, 
£16 for export 
- £12 15 Oscale 5/- 
unit 
. £20 0 Oscale 6/—per 

unit 

14/3 per. b. 

5/- per lb. 

0/114 per Ib, 

£170 


9/3 per Ib. 
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(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. (a) Delivered Glasgow. (6) Delivered Sheffieid. 


SEPT. 
FUELS. 
SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE— 
(f.0.b. Glasgow )}—Steam 
»» ° Ell 
o o Splint .. 
” oe Trebles 
% - Doubles 
” a Singles 
AYRsSHIRE— 
(f.0.b. Ports)}—Steam 
» ° Jewel 
” % Trebles .. 
FIresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
LoTHIANs— 


(f.0.b. Leith)—Best Steam 
Secondary Steam .. 
Trebles 
Doubles .. 

Singles 


ENGLAND. 

(8) N.W. Coasr 

Steams .. 

Household 

Coke ee an 
NORTHUMBERLAN D— 

Best Steams .. 

Second Steams 

Steam Smalls 

Unscreened 

Household 
DuraamM— 

Best Gas 

Second .. 

Household 

Foundry Coke batt abe 
SHEFFIELD— Inland. 


Best Hand-picked Branch .. 27/6 to 28/6 
Best Selected House Coal .. 21/— to 22/6 


Steam Coals : 
Best Smokeless Large . 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large .._ . 
Best Eastern Valley Large 
Ordinary Eastern Valley Large 
Best Steam Smalls , 
Ordinary Smalls 
Washed Nuts 
No. 3 Rhondda Large 


o * Smalls .. 
No, 2 * Large 

Through 

Smalls .. 


Foundry Coke (export). . 
Furnace Coke (export) 
Patent Fuel 

Pitwood (ex ship) .. 


SwansEa— 


Anthracite Coals : 
Beat Big Vein —_ 
Seconds 
Red Vein 
Machine-made Cobbles 
Nuts 
Beans 
Peas ‘a : 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 
Large oe 
Seconds .. 
Smalls .. 
Cargo Through 


(d) Rebate 7/6 joists and 5/- all other materials if home consumers confine purchases solely to British products. 


13/3 to 13/6 
15/- to 16/6 
13/9 to 14/- 
l to 13/3 
12/3 to 12/6 


11/6 to 13/3 
18/- 
14/— to 14/6 


24/- to 25/- 
22/6 to 23/- 


13/6 to 14/- 

13; 

10/6 
13/- to 13/6 
21/- to 27/- 

16/~ 
13/9 to 14/- 


21/- to 27/- 
19/- to 26/- 


18/6 to 19/- 


Screened House Coal .. .. 18/6 to 19/— 
ee » Nuts .. .. 14/6 to 16/6 
Yorkshire Hards .. .. . 14/6 to 16/6 
Derbyshire Hards.. .. .. 15/—to 17/- 
Rough Slacks ; R . 9/-to 10, 
Nutty Slacks... ‘ . Tito 8 
Smalls .. .. . B/-to 5/6 
Blast -furnace ( ‘oke (Inland). . 14/— to 14/6 at ovens — 
» o (Export) f.0.b. 
CaRpIFF— (9) SOUTH WALES. 


20/- to 20/6 
19/-~ to 19/6 
18/6 to 19/- 
18/— to 18/6 
18/3 to 18/6 
18/- to 18/3 
17/6 to 18/— 
17/- to 17/6 
14/- to 14/6 
12/- to 13/6 
— to 21/6 
19/6 to 20/- 
16/— to 16/6 
17/- to 17/6 
15/6 to 16/- 
13/- to 14/~ 
35/— to 40/- 
27/6 to 30/- 
23/6 to 24/6 
33/- to 33/6 


34/— to 36/- 
28/- to 32/6 
25/— to 30/- 
42/6 to 45/- 
42/6 to 47/- 
27/6 to 30/6 
18/6 to 20/6 
8/-to 9/- 
9/6 to 10/- 


18/6 to 19/6 
17/6 to 18/- 
10/6 to 12/- 
15/6 to 16/- 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


German Reparations. 


At a time when the mechanical engineering indus- 
tries are looking to the future with great uneasiness on 
account of the almost complete absence of work, and of the 
practical certainty that the State will be quite unable to 
assist financially in the carrying out of public works for 
a considerable time to como, there is naturally a certain 
feeling of resentment at the State passing on to Germany 
an increased number of orders for material which is to be 
supplied by way of reparations. Amongst the contracts 
recently given to Germany is one for railway bridgework 
for Indo-China, at a cost of several million marks. The 
material will be supplied, it is said, by Krupps. Orders 
have also been placed in Germany for dredging and elevat- 
ing machinery for the Port of Rouen. There is at present 
some controversy over the supply of continuous brakes 
for goods trains, the Germans affirming that the Kunze- 
Knorr Company, of Berlin, is negotiating with the French 
Government for the supply of brake equipment “ partly 
on account of reparations,’’ while the Westinghouse Com- 
pany has issued a statement to the effect that the French 
Government has undertaken to fit only Westinghouse 
brakes. This conflict of statements suggests that the 
arrangement alleged to have been come to between the 
Kunze-Knorr and Westinghouse companies is not 
complete as had been reported. While French engineering 
firms are resigned to the passing of contracts to Germany, 
when there is no possible hope of the work being done in 
this country, they object strongly to such orders being 
partly paid by France. It is recognised that so long 
as the State, the railway companies, and public bodies are 
unable to embark upon considerable expenditure for 
the carrying out of engineering works, there can be no 
alternative but to take advantage of German reparations 
for the material necessary for the economical equipment 
of France and her Colonies, but there is a strong objection 
to any part of the German material being paid by this 
country. As it is, the orders on account of reparations are 
contributing to quite an appreciable extent to the activity 
of the mechanical engineering industries in Germany. 


8O 


Barrage-Reservoirs. 


The construction of artificial lakes in the upper 
valley of the Seine as a means of regulating the river and 
preventing floods in Paris is only recommended by the 
Conseil Supérieur des Travaux Publics on condition of 
the cost being at least partially recovered by the generation 
and distribution of electrical energy. Therefore, all the 
four reservoirs it is proposed to construct at the Crescent, 
Bois de Chaumegon, Pannessiére and Chamaubert-aux- 
Bois will be equipped with power stations. The concrete 
dam of the Crescent will have a height from the lowest 
part of the valley of 95ft. and its length will be 610ft. It 
will create a lake in two valleys having a length of about 
3 miles. The Bois de Chaumacgon Dam will have a length 
of 680ft. and a height of 115ft. The length of the valley 
is also about 3 miles. The Pannessiére Reservoir in the 
department of the Niévre will regulate the Yonne, which 
is a tributary of the Seine and is liable to frequent floods. 
The valley is narrow and will constitute a lake of about 
1200 acres. It will supply a power station capable 
of producing 18,300,000 kW hours per year. At 
Chamaubert-aux-Bois the valley is shallow, with a length 
of a little more than two miles, and three dams will be 
built, the first one with an average height of 18ft. The 
hydro-electric station is expected to provide 1,848,000 
kW hours. The principal dam will be constructed of 
puddled clay, backed up with an earth embankment. 


Foreign Trade. 


After several months of an unfavourable balance 
of trade the returns for the first eight months of the year 
show an increase in the value of exports over imports. 
This result is due to the much greater contraction of import 
values, in consequence of the partial revalorisation of the 
franc. The values of imports during the eight months 
were estimated at 34,957 million francs, a 
4681 million francs, as compared with the corresponding 
period of 1926. ‘The exports were valued at 35,738 million 
francs, a decline of 1861 million francs. On the basis of 
quantities there were notable improvements, except in 
the imports of manufactured goods and the exports of 
foodstuffs. The total quantity of imports was 33,925,901 
tons, an increase of 3,047,045 tons, and while there was 
an increase of 1,826,836 tons in the imports of raw material, 
chiefly coal, the value declined by 5352 million’ francs. 
The total quantity of exports was returned at 24,694,643 
tons, an increase of 3,009,958 tons, and while the consign- 
ments of raw material abroad increased by 2,706,699 tons, 
the improvement in values was only 320 million francs. 
Another feature of the returns is that while the exports of 
manufactured goods slightly increased there was a reduc- 
tion in value of more than 10 per cent. The quantity of 
coal imported during the eight months was 17,338,328 
tons, an increase on the similar period of last year of 
2,000,000 tons. The imports of machinery and other 
engineering productions amounted to 103,751 tons, as 
compared with 142,031 tons. The exports of iron and 
steel totalled 3,504,564 tons, as against 2,474,815 tons, 
the values being respectively 2258 million francs and 1953 
million francs. Another instance of declining values is 
shown by the fact that while the exports of machinery 
and other engineering goods increased from 583,288 tons 
in the first eight months of 1926 to 781,454 tons in the 
similar period of this year, the total value fell from 3069 
million frances to 2600 million francs, 


Rural Electrification. 


The inauguration of the Combes barrage on the 
river Creuse marks the finish of an undertaking which 
was started in 1913 with the idea of regulating the Creuse 
and, at the same time, providing electric light and energy 
all over the district of Aubusson. The granite dam has a 
length of 460ft. and a height of 160ft., and will hold up 
about 9,000,000 cubic metres of water. It will provide 


a head of 131ft. for a generating station with four turbines 
of 750 kW. 


decrease of 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


CONDENSERS AND FEED-WATER HEATERS. 


275,918. November 3rd, 1926.—Freep-water ReGuLATors, 
J. E. 8. Dakers, 14, St. John’s-road, Newport, Mon. 

This regulator is of the float controlled type, with a sleeve 

valve A. The float is of the open type, but instead of having a 

fully open top it is perforated as shown at The perforations 
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are made in the bottom of a shallow annular groove C, which 
serves to conduct the water from the pilot valve into the float. 
The weight of the float is balanced by the spring D.—August 18th, 
1927. 


INTERNAL COMBUSTION ENGINES. 


27 
ai. 


275,888. March 10th, 19 -WATER-COOLED Pistons, Fiat 
Societa Anonima 250 via Nizza, Turin, Italy. : 
This invention is concerned with the water-cooling of the 
pistons of engines with closed « rank cases. The water is led up 
the hollow piston-rod and is supplied by the two pipes A and B 
fixed to a bracket on the crosshead. These pipes extend upward 
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through the crank case and are connected by the cross-piece C. 
Two other pipes D and E depend from the cross-piece, and 
passing through stuffing-boxes, slide up and down in closed 
ended tubes. The water is supplied at F and led away to drain 


at G. The arrangement has the merit that the stuffing-boxes 
can be attended to while the engine is running.—August 18th, 
1927. 


November 2nd, 1926.-Ports or TWwo-sTROKE 
C. Vane and W. R. Vane, 20, Birkbeck-road, 
and P. E. Sutton, 7, Fielding-terrace, Ealing 


275,831. 
Enornes, H. 
Acton, W. 3, 
Common. 

In this engine the exhaust ports are 


shown at A, and the 
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transfer ports at BB. These ports, it will be seen, are consider- 
ably inclined for the purpose of directing the streams of incoming 
air or combustible mixture in such a manner that they converge 


towards each other, as shown by the chain lines, and meet in 
proximity to the axis of the cylinder between the ports and the 
end of the cylincer. The streams impinge on each other and are 
deflected thereby and form a combined stream, which spreads 
laterally in the form of a fan towards the end of the cylinder and 
upon impact with the end the fan form of stream spreads trans- 
versely and displaces the waste gases of combustion towards the 
— the transversely spread stream gradually filling the space 
tween the end of the cylinder and the ports, and in so doing 
ejecting the waste gases of combustion through the exhaust ports 
A, thus completely scavenging the cylinder of the waste products. 
—- alternative arrangements are described.—August 18th, 
27. 


TURBINE MACHINERY. 


274,101. July 8th, 1927.—Overtoap Nozzies ror STeam 
TuRBInes, The International General Electric Company, Inc., 
120, Broadway, New York. 

The accompanying drawing shows in cross-section a construc- 
tion of a semi-circular nozzle passage for the intermediate steam 
conducted to an intermediate stage. The nozzle passage A is 
manufactured by turning oui the upper part of the divided 
intermediate plate B. The spacing of the intermediate plate 
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secured by bolts D, which are 
The bolts may have any desired 


from the casing opposite is 
fixed in the intermediate plate. 


| form at their free ends in order either to produce as little 





| the following nozzle. 


98 possible resistance for the auxiliary steam or simultaneously 
to act as blades, which in certain circumstances may extend 
over the entire height of the passage. The nozzle passage A 
may be so constructed that the auxiliary steam is conducted 
either to the following rotor wheel or, jumping over the same, to 
-August 18th, 1927. 


ELECTRICAL APPLIANCES. 


ConpENsERs, The 
Limited, Victoria- 


273,240. January 20th, 1927.—E.ecrric 
Dubilier Condenser Company (1925), 
road, North Acton, London, W. 3. 

This design of condenser is said to reduce the amount of insu- 
lating material required. It is built up of strips of dielectric 
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Two, or more 
it must be an even number—of such strips are rolled up as shown, 
| In being rolled the strips of like polarity come into contact, so 


with strips of conductor attached on each side. 





that no insulation is required between them.-—-August 18th, 


1927. 


MEASURING AND TESTING INSTRUMENTS. 


275,814. September 29th, 1926.—A Hicu-rension VotTace- 
MEASURING AppaRATus, The M.L Magneto Syndicate, Ltd., 
and J. A. Laird, Victoria Works, West Orchard, Coventry. 

This invention has for its object to provide improved apparatus 
of compact and portable form adapted for measuring high volt- 
ages and suited particularly for such purposes as measuring 
the peak values of the voltages occurring at the sparking plugs 
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of internal combustion engines. A suitable thermionic valve 
A is arranged between a high-tension terminal B and a variable 
spark gap. Current is supplied to the valve filament from a small 
battery D, and the circuit contains a switch E. The plate of the 
valve is connected to one of the spark gap electrodes C and also 
to one plate of a small condenser F, the other plate of 
which is connected to the earth terminal G. The variable spark 
gap by which the peak values of the voltages applied to the 
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Sept. 23, 1927 








apparatus are measured, consists of a pair of spherical electrodes 
C, H, one of which C is fixed and connected to the plate of the 
valve. The other H, which is earthed, is carried by a pivoted 
and spring controlled arm, which can be swung about its pivot 
J for the purpose of varying the gap between the electrodes, 
by a rotatable cam K. When using the apparatus the plug to be 
tested is connected to the high-tension terminal, the filament 
circuit is closed, and the test gap adjusted until sparking thereat 
just appears or disappears. The position to which the test gap 
ts adjusted is a measure of the peak voltage attained at the spark- 
ing plug. As the quantity of energy absorbed by the apparatus 
is relatively small, the sparking plug peak voltage can be 
measured without interfering with the working of the engine. 
August 18th, 1927. 


275,875. February I7th, 1927.—-INTERNAL ScREW-THREAD 
Gavucrs, A. Fecke, 3, Klewergarten, Hannover-Linden, 
Germany, and Hannoversche Maschinenbau-Actien-Gesell- 
schaft vormals Georg Egestorff (Hanomag), of 1, Hamelner- 
strasse, Hannover-Linden. 

The inventors use three separate gauges for checking internal 
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screw threads. The first, A, has a series of partly cylindrical 
faces BBB, of gradually increasing diameter, for measuring 
the core diameter. In the case of the second gauge the full 
diameter is tested by threads which only touch at the crest, as 
shown at C. The third gauge D gives the effective diameter. 
August 18th, 1927. 


275,892. March 17th, 1927.-Warer Gavuees, R. Klinger 
Aktien-Gesellschaft, Saalburgstrasse 2-3, Berlin-Tempelhof, 
and R. Eisermann. 

The inventors remark that with the high-boiler pressures now 
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prevalent the deformation of the boiler, when working, stresses 
the water gauge fittings to such an extent that the glasses 
frequently break. They consequently arrange universal joints 
in the fittings as shown in the drawing.—August 18th, 1927. 


MACHINE TOOLS AND SHOP APPLIANCES. 
276,251. March 3rd, 1927.--TnHe Manuracrure or Woop 
Screws, Aktiebolaget Priorverken, P.B. 51, Kneipbaden, 
Norrképing, Sweden. 
This invention refers to rocking or oscillating supports for 
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supporting screw blanks during the process of threading wood 
screws, the novelty of the invention residing in the fact that 


such a manner that their supporting surfaces are always at a 
constant distance from the turning point of the supports, so 
that through the turning of the supports no cutting or seizing 
of the material can take place between the blank and the sup- 
port. The supports A carried by the tool holders B for the 
cutting tool C are by means of screws D rigidly attached to the 
rocking tool holders B. The ends of the supports A are rounded 
off towards the blank E, having a cylindrical surface with the 
same axis as the turning axis of the pivots F of the tool holders. 
In consequence of this arrangement the surface G of the supports 
resting against the blank will always be at a constant distance 
from the turning point of the pivots, so that the pressure against 
the blank remains constant on the turning of the supports or 
the tool holders around the pivots F. The die head is rotated 
and operated by means of curved dises in the well-known manner. 
August 25th, 1927. 


March 7th, 1927..-Incort Mov.ps, F. Geissler, sen., 
. 4, Maasstrasse, Diisseldorf-Oberkassel, Germany. 
invention relates to a casting apparatus for first quality 
When this apparatus is used 





This 
refined steels and other metals. 
it is, it is claimed, no longer necessary to clean and turn off the 


cast blocks. 
below into 


The liquid mass, poured into a funnel, flows from 
the ingot moulds through channels, which are 
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tangential to a concentric core arranged in the mould at the point 
at which the liquid mass enters into the ingot mould so that an 
eddy is produced in the flow of the liquid mass. All impurities 
contained in the liquid mass are consequently carried up into 
the head of the block, which, after solidifying, is cut off, as is also 
the root. The arrangement of the channels is plainly shown 
in the drawing.—-August 25th, 1927. 


LIGHTING AND HEATING. 


276,214. December 24th, 1926.—-Atr Humipiriers, The 
Carrier Engineering Company, Ltd., 24, Buckingham-gate, 
London, 8.W. 1; and 8. L. Groom. 

This apparatus is for the humidification of air or other gases, 
and the object of the invention is to maintain a constant degree 
of humidity. The air is drawn into a chamber A through the 
opening B by a fan C. It passes through a steam-heated coil D. 
through baffles E, past jets of water F, through other baffles G 
to remove entrained moisture, and out by a thermostat H. It 
should be noted that there is a critical temperature for the water 
emerging from the sprays, which depends upon the temperature 
of the incoming gas, since, unless the temperature is above 
this critical point dehumidification is likely to occur, and if such 
is the position the water may need to be raised in temperature 
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before commencing operations, either from an outside source or 
by passing it for a while around its closed circuit until its tem- 
perature is raised to the necessary limit. When in proper 
operation the temperature of the water will remain substantially 
at the wet bulb temperature of the heated air. It will be clear 
that heat is continually being added at D, and since the water 
is re-circulating from the tank that such water will gradually 
increase in temperature. The air eventually therefore may be 
too hot at H, and when this occurs the action of the thermostat 
is such that the steam valve J will be closed and less heat 
imparted to the incoming air. Should the outside air vary in 
temperature during operation the air passing out may become 
too cold and the action of the thermostat is then such that the 
steam valve will be opened and more heat imparted to such air. 
—August 25th, 1927. 


METALLURGY. 


276,249. February 26th, 1927.—-ALLoy Stee .s, Cammell Laird 
and Co., Ltd., J. McNeal Allan, and A. P. Hague, Cyclops 
Steel and Iron Works, Saville-street, Sheffield. 

In this specification claim is made for the protection of a 

steel alloy of the following composition :—-From 46-45 per cent. 

to 57-05 per cent. of iron, from -35 per cent. to -55 per cent. of 
carbon, from -3 per cent. to -5 per cent. of silicon, from -3 per 
cent. to -5 per cent. of manganese, from 26 per cent. to 30 per 
cent. of nickel, and from 16 per cent. to 22 per cent. of chromium, 
as possessing strength and resistance to scaling at high tempera- 
tures without liability to brittleness or warping on cooling from 
those temperatures. fuquat 25th, 1927. 











“ ENGINEERING News-Recorp.’’—-We hear with deep regret 
that Mr. Frank Clinton Wight, editor of Engineering News- 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week ‘ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 


TO-DAY. 


INSTITUTION OF MuNICIPAL AND County Enoingers.—The 
em Research Station, Garston, near Watford. South 
Midland District meeting. 11 a.m. 


Iron AND Sreex Instirvrse.—Autumn meeting in Glasgow. 
For programme see pages 53 and 263. 
TO-DAY TO SATURDAY, SEPTEMBER 24ru. 
Suirrinc, ENGINEERING AND Macuinery Exuisirion.— 
Olympia, London, W. 6. 
SATURDAY, SEPTEMBER 24ru. 


INsTITUTION OF MuNiciPpAL AND County ENGINEERS. 
General meeting in the South-Eastern District at Herne Bay. 
11 a.m, 


WEDNESDAY, SEPTEMBER 28ru. 


ASSOCIATION : SouTHERN 
Engineers, Savoy-place, 

Lecture, ** The 

by Mr. J. 


Power ENGINEERS’ 
of Electrical 
London, W.C. 2. 
Power Stations,’ 


ELECTRICAL 
Division.-— Institution 
Victoria Embankment, 
of Meters (Non-electrical) in 
Hodgson. 7 p.m. 


Use 


Farapay Society.—-Chemical Society's Rooms, Burlington 
House, Piccadilly, Londen, W. 1. Papers : rhe Electronic 
Theory of Valency : Part V1., The Molecular Structure of Strong 
and Weak Electrolytes ; (6) Reversible lonisation,”’ by Mr. T. 
Martin Lowry; “The Effect of Temperature on Diffusion 
Potentials,” by Mr. E. B. R. Prideaux ; The lonisation of 
Polyhydrion Acids,” by Mr. C. Morton ; The Velocity of the 
Decomposition of Nitroacetic Acid in Aqueous Solution,” by 
Mr. K. J. Pedersen. 8 p.m. 
SEPTEMBER 29rn. 


THURSDAY, 
InstTITUTION OF Locomotive ENGtneers. Denison House, 
Vauxhall Bridge-road, London, 8.W. 1. Presidential address, 
by Mr. H. N. Gresley. 6.30 p.m. 

SATURDAY, OCTOBER Isr. 
or Crvu. ENGINEERS BikMINGHAM AND Dis- 
Visit to the Bardley Green and Frankley 


INSTITUTION 
TRICT ASSOCIATION. 


Reservoirs of the City of Birmingham Water Department. 
10.30 a.m. 

INsTITUTION oF MUNICIPAL AND County ENGINEERS 
Council Chamber, Municipal Buildings, CGuildhall-square, 


Plymouth. South-Western District meeting. 11 a.m. 


ENGINEERS. 
2 p.m, 


InstTiTUTION OF MUNICIPAL AND COUNTY 
North-Eastern District meeting at Shildon, Durham. 


TUESDAY, OCTOBER 4ru. 


SHEFFIELD METALLURGICAL AssociaTiIoN, —198, West-street, 


Sheffield. ‘* Refractories in the Lron and Steel Industry,”’ by 
Mr. A. J. Dale. 7.30 p.m. 
FRIDAY, OCTOBER Tru. 
Diese. Enoine Users Assocration..-Caxton Hall, West- 
minster, London, 8.W. 1. Paper, “Some Fuel Experiments 


by Mr. E. L. Bass, 


39, Victoria-street, 
* Lubrication,” by 


in a Mechanica! Injection Oil Engine, 
or ENGINEERS 

S.W. 1. Lecture, 
7.30 p.m. 


Junior INstrrution 
Westminster, London, 
Professor Edwin Edser. 


SATURDAY, OCTOBER 8ru. 


SOUTHERN 
Annual 


ASSOCIATION : 
London, W.C. 2. 


Exvecrrica Power ENGINeers’ 
Division.——Hotel Cecil, Strand, 
dinner. 5.30 for 6 p.m. 








CONTRACTS. 





Ho.iines AND Guest, Ltd., Birmingham, have received a 
contract for supplying a hydraulic press and pumps to the Buenos 
Ayres and Pacific Railway Company. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


AvTomatic AND Evecrric Furnaces, Ltd., informs us that 
on and after September 29th its address will be Elecfurn Works, 
North-road, Holloway, London, N. 7. 











DEewRANCE Forcep Steet Vatves._We must apologise for 
a slip of the pen in the description of the Dewrance forged stee! 
valves in our last issue. We said that the special stuffing. box 
is packed with steel shot; we should have said nickel shot, 
which are obviously more suitable for the purpose. 


A Bureau or INFORMATION on Nicket.—-With the object of 
collecting, correlating and placing at the disposal of British 
industry all information of a technical and practical character 
with regard to the use of nickel and its alloys, the Bureau of 
Information on Nickel, Ltd., has been established with offices at 
2, Metal Exchange Buildings, Leadenhall-avenue, London, 
E.C. 3. The Bureau is not a sales organisation, nor is it solely a 
clearing house for information. Not only will the Bureau 
distribute literature of a technical and practical character on 
nickel and its alloys, but it will be prepared also to give advice 
and suggestions, based upon research experience, to all to whom 
the use of nickel in any form presents problems and questions. 
The manager of the Bureau is Mr. A. C. Sturney, B.Sc., A.R.S.M., 
who until recently was employed as research assistant at the 
National Physical Laboratory. The services of the Bureau will 








the radial rocking supports are arranged around the blank in 





Record, of New York, died on September 18th. 





be rendered without charge or condition. 











